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7Ky For Fully Automatic Water SnIlamnu Planls |

The equipment as illustrated is operating
in a Midlands Hospital.

o0fl waler
-ai essential
BConomy

Soft water pays for itself - Soft water will save fuel. Soft water b N
will save time on maintenance, descaling, worrying : RENT_A- rm
shut-downs and costly replacements in boilers - it will i

improve the life and efficiency of every length of pipe and i
every installation in your hospital which may be effected by
scale. Soft water will save on soap and canteen and laundry
detergents - and do a better job. Soft water saves the engineer

a lot of trouble!

Tett’s Water Softeners are not a cost but can really be a saving.

Tett’s Rental Scheme offers these
striking advantages: No capital outlay.
No deposit. No charge for delivery or
installation. A regular service inspection
No charge for repairs, spares or

- replacements. Free exchange for a larger
SALE OB BENTAL " plantat any time. Rentals are fixed

) S throughout the lease. Rentals are

: , allowable in full against tax. Rentals
For full details of Tett's range of are reduced for Investment Grant

water softeners please write to us: equipment. A lease is not a balance

G.S. TETT & CO. LTD o1 sheetliability,
234/236 BERWICK AVENUE - TRADING ESTATE j
SLOUGH -BUCKS Telephane SLOUGH 26258
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MODEL 300
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2 MINUTE SERVICE Yes, you can have high-quality steamin just 2
minutes by installing the Babcock Vaporax—silent, completely auto-
matic packaged boiler, needing minimum attention, giving guaranteed
minimum efficiency of 756%;,, The Babcock Vaporax is available, oil or
gas fired, from 700 Ib.;hr. to 2240 Ib./hr.-—every model a paragon of
compactness— Model 300, passes through a doorway 27 inches wide.
Without question, this is the all purpose packaged boiler,

For further information about the Vaporax Service please send for
your copy of Publication VX2003

BABCOCK & WILCOX (Packaged Boilars) L.TD - Head Office & Works: Renfrew, Scotland - Tel: 041-REN 4141
A Member of the Babcock & Wilcox Group

———

London Office: 165 Great Dover Street « S.E.1, Tel: 01-407 5500




always in the lead for..

Centrifugal Air Washers
Humidifiers - Packaged units

MELLOR BRONLEY AIR CONDITIONING LIMITED

HEAD OFFICE LONDON OFFICE NORTHERN OFFICE WORKS

Epic House 69-77 High Street 48 Cardinal Street Saffron Way
Charles Street CROYDOCN MANCHESTER 8 Saffron Lane
LEICESTER Surrey LEICESTER

Tel: LEICESTER 25981  Tel: MUNICIPAL 2577 Tel: COLLYHURST 1922 Tel: LEICESTER 32233
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Burgess
Sulzer
heated
acggstnc
ceilings

If its overhead warmth you want
then here is an advaniageous
system to solve your acoustic-
heating problems at a competitive
price: 1. Saving of valuable floor
space. 2. Flexibility of partitioning,
3. Eliminates expensive floor ducts
by allowing heating pipework,
elactrical wiring and other sarvices
te be accomadated in the celling
voids. 4. Provides a fufly
demountable ceiling for easy
access to services, 5. Fuel
eCanOMy in Many cases savings
of up tc 15% are affected cn
heating bills. 6. A pre-decorated
acoustic ceiling which can easily
be cleaned with a non-abrasive
liquid detergent. Give us aring
01.636.7890 crdrop us aline at:
Sulzer Bros. /London/ Ltd.,
Bainbridge House. Bainbridge St.,
London, W.C 1
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GHECKER VALVE

BRONZE WELDING }

DONALD BROWN (BROWNALL) LTD., BROWNALL WORKS, LOWER MOSS LANE, CHESTER ROAD

MANCHESTER 15

TEL: DEAnsgate 47545 GRAMS: '‘DONABROW'® MANCHESTER I5




Illl5 15 A HOSPITAL

(immunised by Lister against supply failures)

This 46.6 KVA automatic stand-by generating plant with a Lister Mark HA 6
air-cooled diesel engine safeguards a Midlands hospital’s essential
electricity services against mains supply failures. Lister stand-by generating
plant provides the surest, most economical way of maintaining

electrical services wherever and whenever public supply is interrupted.

* range of outputs up to 1400 KW with Lister Blackstone diesel engines;
% Lister generating plant of suitable size to meet deep freeze,

central heating and lighting requirements in the home also available ; @
* also single or multiple installations to provide the most economical %
base-load electricity supply;
* built entirely in Great Britain. Taer

For more information write to: R. A. Lister & Co. Ltd.. Dursley, Glouecestershire.

LISTIR
BLACKSTONE

makes the power fo keep things moving

B> A HAWKER SIDDELEY COMPANY

Hawker Siddeley Group supplies mechanical, electrical and aerospace equipment with worldwide sales and service,
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The new heavy duty series +

Designed as hefore on the unit principle, so that *

any combination of items can be built up, and space

used to the greatest advantage. With many new technical
tmprovements and a very smart revised styling.

MOORWOOD—VULCAN LTD

Harleston Street, Sheffield; 4. Tel. 23063

London: Vincent House, Vincent Square, SW.1. Tel 01-828-584

Birmingham: 13, Summer Raw, Birmingham, 3, Tel. 021-236-0107
Manchestes: 105, Princess Strest, Manchester, 1 Yel, 1D81) CEN 0708
Bristol: 1-2, Bristol Chambers, St. Nichoias Strect, Bristol, 1. Tel. 0272-28662

A Brightside Lompany, backed by the rasources af the Group

LEVELTEX

SCREEDING COMPOUND

is a means of levelling uneven surfaces, i.e.. concrete,
granollthlc floorboards, tiles, flagstones, brick-
paving, etc., to receive floor finishes such as linoleum,
carpets, woodblock parquet, cork-tiling, etc., with
a minimum of thickness, and can be laid from " to
1” thickness and can be trowelled to a “feather-
edge.” Setting time is approximately 5-7 hours and
hardening time 12-14 hours according to atmospheric
conditians.

Used by many Hospitals throughout the country.

Write for particulars to:

5"2 TILE FLOORS

(INDUSTRIAL) LTD.

YEOMAN STREET,
LONDON, S.E.8.

Telephone: Bermondsey 3237

Burnall

SMOKELESS INCINERATORS

The cleanest,

most effective

and cheapest wasie
disposal system.

A quality engineered
incinarator without rival in
performance or cost. Major
featuras include full depth
loading doors, allowing
maximum access, and a
refractory lined furnace with fan
controlled air distribution to
achieve total combustion

of all waste.

Models available in five capacities to suit all
requirements. Each delivered as a fully packaged
pre-wired unit,

*Patents Applied For.

Send for comprehensive illustrated literature :-

@D P. R. AKROYD LTD.

3 PRINCES SQUARE
HARROGATE. Telephone 60092

Ad
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OIL REFINERIES

[CRIEE

RESEARCH WORKERS

Aercon Evacuation Valves
maintain a specified pres-
sure inside a room or
building. All excess air is
quickly passed out to
atmosphere, and the valve
closes automatically as
soon as pressure drops
below required level.
Adjustable to very fine
limits, these valves have a
wide application wherever
it is essential to prevent
the passage of dust, germ,
or any other type of
polluted air into a sealed
working area.

Type X Valves. Arranged
to discharge either hori-
zontally through a wall, or
vertically up or down
through a wall or ceiling,
and available in 5 sizes
with maximum capacities
of 200, 500, 900, 1500
and 2500 c.f.m.

Also available are type S
valves, for horizontal dis-
charge, and type M valves,
for fitting in either doors
or windows.

EVAGUATION VALVES

POWER UTILITIES LIMITED

LOMBARD HOUSE, GT. CHARLES STREET, BIRMINGHAM 3

Tel 021-236-3446-7-8-9




REMOTE PRESSURE
CONTROL Spirax ‘OPE" pres-

sure reducing valve. As ‘DF’, hut e PP P
with remote contral shut-down REMOTE TEMPERATURE
solenoid. CONTHUL Sarco "31DE' temperature

comtrol. As “310°, but with remote contrai
shut-down selenoid.

pressure control
temperature control
remote control

Spirax-Sarco control

I/

4 F ] [_] a1 ]
PRESSURE CONTROL
Spirax ‘DP’ pressure reducing valve.
Accurate, reliable, rapid response,
dead shut-off.

TEMPERATURE CONTROL

Sarco  "310°  temperature contral.
Direct-acting, “choose a tempera-
ture” adjustment, modulating, dead
shut-off,

PRESSURE AND

TEMPERATURE CONTROL
Spirax 'OPT". "OP* and "31D° in one.
Controls  both temperature and
pressure.

You need accurate, trouble-free pressure and tempera-

ann any comhination to fit the duty ture control? Like as not you already use the Spirax-Sarco

‘OF" and "31D".

e 1168 Now the range is even more versatile.
NAME The new 'DPE" and *31DE" have a remote control solenoid.
You can switch steam on or off whenever you want—
ADDRESS or you can let a time switch, overriding thermostat or

process control,do it for you.
The rew 'OPT" gives you temperature and pressure con-
trol. You control the final temperature and the rate of

Elaboratory literature on the °‘DP* and "31D°, please. heating!
Standardise on the ‘DP* and ‘310" series. Many com-
SPIRAX-SARCO LTD Charlton House, Cheltenham, Glos. Phone: 21361 ponents are commaon to all types —that makes spares

Grams: Spirax Telex 43123 Cheltenham. London: 41 Curzon Street W1. Phone: 01-499 1671  stocking really simple.
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tough

up to 80 square yards of loughness to the gallon

TIME-SAVER is 3 times easier to apply than ordinary gloss enamel

TIME-SAVER is the paint fo
use wherever the specification
calls for a durable, completely
washable, high gloss finish in the
fastest possible time.

It goes on so smoothly that you
can use the BIG brush and cover
up to 30 square yards per hour per
man on large areas. This quality
alone means *money in the bank”
to you!

Why wait? Get ) TIME-SAVER
@ the tough alkyd gloss that lives up to its name!

MANDERS PAINTS LTD., Dept. HE11 P.O. Box 9, Mander House, Wolverhampton

R.117

Al

TIME-SAVER Alkyd Gloss
Enamel is supplied in a brilliant
range of B.S. and supplementary
colours, it is formulated for OUT-
SIDE or INSIDE use, and a fungici-
dal quality is available if required,

Telephone: Wolverhampton 20601
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Selling Maintenance to Management—
the Use of Proper Gosting

PART 1

Introduction
HIS paper is aimed at the maintenance manager and
is concerned with the problem of persuading his top
management, or Directing Authority, to accept a
valid policy lor maintenance.

One of the greatest problems facing the maintenance
manager is the “apparent’ unwillingness of the Directing
Authority to understand or sympathise with the subject
or case matter submitted by the manager; whether the
Directing Authority be a public or private Board,
Council, or Government Directorate.

The word “apparent” is stressed here with some
emphasis, for one has to examine critically the way in
which the case for maintenance is presented to the Direct-
ing Authority; it may not only be the question of presen-
tation that detracts from the strength of the case, but
the Directing Authority’s lack ol confidence in the main-
tenance manager’s organisation, administration and
methods of planning and control, perhaps reflected by
the Jack of a proper cost control system.

Undoubtedly, maintenance is one of the most difficult
subjects to present to a non-technical body and one has to
find the right language through which to operate and
assert sufficient pressure on  higher management to
ensure coherent decision-making,

Whereas in the past a sympathetic Directing Authority
might occasionally grant financial succour for mainten-

By M. V. JARMAN, M.A,, CEng., M.LC.E.. M.|Mech.E.

Works Manager, Engineering Components Ltd.

ance on an ad hoc basis, there is nowadays a tightening-
up an expenditure and a refusal to allocate financial
resources on any basis unless a hard case is presented.

In this paper we are not concerned so much with the
enlightened organisation where matters of maintenance
are dealt with on a rational and successful basis, but
rather with those authorities where the maintenance
manager has difficulty in making any headway with the
pursuance of a ratfonal policy.

In the case of “‘Frustrated Maintenance Manager v,
Unwilling Directing Authority™, the defendant can too
often claim unawareness or ignorance of the facts of the
situation, and too often the bricl for the plaintiff is badly
presented, the final verdict of his financial Lordships
being to award “no costs” to the plaintift,

How is this casc to be presented ? —Indeed, why should
it he presented at all? These are the questions to be
answered.

To take the last point first, why s maintenance so
vital ?

Let us first place maintenance in its truec national
perspective.

I have quoted the following figures before but no
excuse is made Tor their repetition, lor their impact is
undeniable and impact is one of the pre-requisites of a
successful case,




The National Plan of 1964 reveals that something
like £6,000 millton per annum is spent on maintenance of
buildings and plant and the fuel they consume, and a
further similar amount is spent on new buildings and the
installation of new plant.

On these facts alone noe authority can bul accept the
vital importance of mainienance for the national economy.

This paper, however, is not setting out 1o discuss the
national importance ol maintenance, or more particularly
building maintenance, but the impact of maintenance
upon the local Directing Authority.

From the broad national scene, therefore, let us turn
to the individual area where the maintenance manager is
operaling in an altempt to ascertain the sort ol statistics
he couid collect in order that he may highlight the impor-
tance of maintenance in his own organisation as we are
able to do on the national scene.

Maintenance costs can be related to the overall finan-
cial expenditure of the authority by staring the mainten-
ance costs as 4 proportion of turnover, overhead costs
or by proportion of profits or rate increases where it
cannot fail to be substantial.

In industry, maintenance costs can be compared with
the equivalent annual sum on the revenue account which
would yield a 17, dividend to the sharcholders—an
instant appetizer for the financial authority.

[n my last company the figures were approximalely
as foilows:
Maintenance as a proportion of turnover 50
Maintenance as a proportion of overhead costs 20,
Maintenance as an equivalent dividend vield 40",

so surely we can present the first part of our case "ls
maintenance important?’ by presenting the overall
cost ligures in the most suitable form lor impressing the
Directing Authority,

Having put maintenance in a financial perspective (o
the local Directing Authorily, a precarious position
arises - the Directing Authority may demand an ex-
planation Tor this expenditurc which the manager may
be unable to give, or the Directing Authority may
simply demand a reduction in these costs. Finance for
maintenance, and building maintenance in particular, 1s
too easily reduced when available finance is viewed
critically.

Whichever the attitude, the next step is very much the
same—the preparation of a case to confirm the need for
the maintenance expendilure requested.

It is my view that & good case can only be presented if
there is a dynamic administration behind the maintenance
manager, one of the chief facets of which will be a total
concept ol cost control. Not only is the Directing Autho-
rity's confidence in the maintenance organisation thereby
mereased, resulting in a more ready acceptance of a case
for matntenance, but the case itsell is all the more casily
prepared from the vital information which is all the more
readily available.
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The Concept of Total Cost Control

In order that the maintenance manager should be
able to sell maintenance (o the Directing Authority
therefore, and indeed carry out his responsibilities eflee-
tively as a functional manager, it is essential that he is
fully equipped with all the aids that total cost control can
oller.

The remainder of this puper is devoted to setting out
the principles of cost control, from overall consideration
o the detailed 1echniques involved, on the premise that
once this aspect ol management has been absorbed and
acted upon by the maintenance manager, he is in a
powerlul position, both as a line manager and a manager
responsible for proposing and execuling a maintenance
policy.

Total cost control, as discussed in this paper, may be
summarised briefly to inciude the following:

A sound knowledge of the relationship between

budgeting and linance.

A logical break-down of the budget into specific

sections under capital and revenue, with particular

relerence to renewals and replacements.

A reasonable assessment ol the factors affecting the

budget, including a plan for maintenance.

A method of calculating economic assessments of

capital, renewal and replacement cxpenditures, using

discounted cash Mow analysis.

A quantifiable evaluation of the results ol non-

maintenanee, such as lost amcenitics or production

due (o break-down, excessive running costs, and
increased health hazards.

Budgetary Control, including a calendar programme

for authorisation and implementation of plans for

capital, renewal and replacement expenditures.

The wse of powerful costing techniques, including

cost coding and classification systems, methods ol

cost collation and investigation, and feed-back of

relevant cost information for control purposes.

Costing of stores tlems to ensure accurate and instan-

taneous recording of the cost of materials usage.

Cost control in fact covers Lhe presentation and analysis
ol information in such a way as to assist management in
the creation ol a policy and the day-to-day operation ol
an undertaking through the organisation structure.

It consists of threc main functions which couid he
delined as follows: —

. The Budget, which equates the available financial
resources to the planned expenditure.

2. Budgetary Control, which is the broad control to
be affected (hroughout the year, whereby expenditure
is seen 1o conform Lo the budget plan and varutions are
seen to oceur for known reasons.

3. Costing Techniques, which should enable actual
costs and expenditure to be assembled in such a way
that frequent comparisons can be made with the budget

THE HOSPITAL ENGINEER
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plan and a close walch can be kept on the internal
efficiency of the organisation, by internal and external
comparison.

A research report, produced by the Institute of

Chartered Accountants in 1947, states, It is a lact,
one of the most important conclusions we have
reached is that sound costing technique places the
same emphasis on cost control as cost ascertainment.”

Relationship between Budget and Finance

Before discussing the formulation ol the Budgel in
detail it is important to relate the Budget to the method
of financing it; an important aid, in any evenl, 1o efficient
management and selling maintenance ta the Directing
Authority,

Finance is provided from either Capital or Revenue
sources,

Capital is normally provided lor new works only and
Revenue for running costs, but one factor upsects this
apparently simple statement ——and that is the cxpenditure
on renewal or replacement, often large sums that increase
the revenue budget by a non-uniform and substantial
extent, but which are carried out only o reduce the
annual revenue costs of the items afTected.

[t is my opinion that these expenditures could be
treated as capital and a study of this might well provide
& change in attitude of both the Directing and the Tax
Authorities.

To relate maintenance to finance let us consider the
following table depicting the present method of finance :—

FINANCE
Revenue Cuapital
Provided Revenue Account Loans, grants and revenue;
from surplus from rates and

taxes; new share capital
and loans and surplus
profits, depreciation and

grants
For Routine Maintenance Purchase and Construction
of Existing Assets, or Installation of New
plus general Re- Assels, plus some specific
newals  and Re- Renewals and Replace-
placements ments

The faults with this system, particularly in industry—
and no doubt the same parallel occurs in the public
sector—are:

I. That whereas “*depreciation™ should provide just

that financial aid required for rencwal or replacement—

the non-recurrent maintenance costs—too often it is
justa "book™ figure and the cash is simply not available

where it ought to be- in “current assets”. There is a

tendency to invest the capital in new works only and

pay insufficiens regard, or indeed no regard, to a

replacement policy.

NOVEMBER, 1968

One interesting example of separate treatment  lor
renewal and replacement is illustrated in the hospital
services where 1 understand that forecasts ol expendi-
ture arc prepared in a form which scgregates ““develop-
ments and improvements not resulting from new
capital developments™; the cause (or concern here i3
that these costs are specially treated as “prunable™.

2. There is a tendency (o pay lor renewals and re-

placcments by reducing expenditure on  reuline

maintenance.

3. Variations in cash flow available {c.g. from profits)
can cause a serious disruption in plans for rencwals
and replacements. Declayed expendilure in  these
arcas means higher costs later on, due te increased
prices, and waste of revenue resources in the meantime,
due to higher running costs; it is a pity that the peaksand
troughs of expenditure in this direction are not levetled
out through a better manipulation of financial resources.
These tendencies are alien to proper maimienance

management and the maintenance manager could more

effectively state his case i all items of renewal and
replacement were transferred to the capital side.

Larger items of machinery are generally paid Tor out of
capital, but items such as roof renewals or replacement off
building services are often treated as write off or revenue
expenditures. The whole treatment of the subject leaves
much to be desired.

To clarily and reinforce maintenance policy, could we
not look at capital and maintenance expenditure budgets
for new and existing assets in the following way:

1. New Assets. When any new capital assets are con-
sidered and authorised the financial approval to cover:

{a) The capital cost of the project.

(M) The depreciation monies {capital) for that project,
set aside in such a way that cash witl be available at
specific times for renewal or replacement, iLe. ex-
penditure apart from routine maintenance.

(¢) The running cost of that project covering:
(1) Routine maintaining costs to keep the assets
in good order.
(ity Cost of luel, i.e. heat, light and power.

The project is thus considered as a whele Irom initial

conception.

2. Existing Asscts. With existing assets the condition
ol those assets to be evaluated, and monics set aside
through the capital account for planned renewal and
replacement both at the present time and lor future
use.

The revenue budget ta cover only routine, and
therelore stable, running costs.

3. Central Government Budgets. Before leaving this
subject it is interesting to note that in only one in-
stance do capital and revenue cash lows stem from
the same source—in central Government; in all
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other cases, public and private, there are separate
capital and revenue accounts,

[n Government accounts, the Exchequer system ol
finance can only ensure a check ol expenditure
against cstimate.

This system doees not indicate {ulure commitment
against capital expenditure, i.c. maintenance costs
which will be incurred from new buildings or works.
Surely it is essential that the Government is able (o
take account of increases in expenditure of this kind
prior to sanctioning ol capital developments. This
policy might change the Treasury’s attitude with
advantage from a tendency 1o reduce capital ex-
penditure at the expense of increased maintenance
cosls,

Preparation of the Capital Budget

As stated previously, the capital budget should be con-
sidered in two parts; new assets and renewal or replace-
ment ol existing assets. For convenience and regardless of
discussion, the laiter has been included in this section of
the paper rather than under revenuc budget.

For new assets the budget should not only cover the
capital costs of the development, but should also refer to
the cflect of that development on the revenue budget.

According to a survey carried out a short while ago by
the Institute of Municipal Treasurers and Accounlants,
approximately one third of local authorities already do
this, and in fact express the commitment of runnings costs
in terms of the additional rate in the pound—a very good
example.

However, if the maintenance manager is really going
to state his case completely at the time of approval of
capital budgets he must develop his understanding of the
concepl of total commitment even further, using the
lechnigue of discounted cash flow analysis,

This technique is now in general use and has been
adopted by the Government itself in the publication
“Investment Appraisal” (H.M.5.0. 1964).

It is my opinion that maintenance managers should use
this technique personally rather than leave it to the
accountant, for in using it he acquires a fuller under-
standing of an investment-pay back relationship so
essential in the case [or maintenance.

Discounted cash flow analysis takes into account the
following factors: Running costs of maintenance and
Tuel; resale value; depreciation; discount factor; invest-
ment grants; tux wllowances; period of lile assumed for
the building or pfant,

The first of these factors, running costs, will be esti-
mated lrom a knowledge of like developments or installa-
Lions and their historical costs—which cannot be calcu-
lated accurately without 4 proper costing system.

There is also the further development of running cost
calculations by the employment of the “‘cost in use”
technigue, a subject of present-day studies; when “costs
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s use” (ol various items over (heiv estimated ey have
been sufticiently studied and reported upon they will be
invaluable for inclusion info the caleulations of running
costs and Lotal commitment.

For renewals and replacements ol existing asscts, the
case is best submitted using precisely the same technique.

Accurale costing and re-allocation of costs are of prime
importunce here, enabling vealistic assessments 1o be
made of those areas in which it is possible to achieve
savings in running or maintenance costs by means of cx-
penditure on renewals or replacements, and these projects
should then be included in budgets ol capital expenditures.

The following list indicates example of such projects:

Replacement of plant and equipment with excessive
fuel costs.

Replacement of plant and equipment with high
maintenance or break-down costs, or under-
utilisation due to obsolescence.

Installation of additional services equipment (o
reduce mainlenance costs on production ma-
chinery (e.g. air-drying plant for compressed air).

Provision of mechanised equipment for mainlenance.

Provision of automatic control valves and metering
equipment for all services, to control and econo-
mise on the use of steam, and to provide lacilities
for recording consumptions for cost control and
tackling the problems of waste detection.

Provision of automatic lighting controls to reduce
electricity costs.

An example of such a project is described in Appendix
1V, illustrating the result of investing capital to replace a
number of old boiler houses with one new boiler house,
and the consequent discounted cash flow analysis.

The running costs in this case were reduced by 28 per
cent and the investment was shown to be yiclding a net
return of 20 per cent after tax over a 20 year plant lile -
quite a satisfactory tnvestment, and incidentally a close
confirmation of the calculations upon which the original
proposals were based.

It was undoubtedly the detail of the cost analysis and
the translation of the project into financial terms in the
original proposals that *'sold” the project to the top
management.

Preparation of the Revenue Budget

Although budgeting has been developed more by the
larger organisations, owing to the larger savings thai can
be achicved by a tighter control ol costs, it is jusl as im-
portant in the smaller concern; for we should always be
concerned with percentage savings, whether locully or
nationally.

Budgets can be compiled in two ways: firstly by the
administration asking the cost accountant to submit
budgets for all departments; secondly, by asking depart-
mental managers to submit budgets in a recognised
fashion with the help of the cost accountant. The latter
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method must surely be the better—the manager compiles
the budget— he must support it and co-operate later with
the cost accountant in the control of it.

With budgets prepared by accountants, the manager
will automatically blame the calculations and not himsell
when things go wrong. With his own budget, however, he
will be the mare likely Lo make the effort to achieve the
targets which will not normally be unrealistic.

The Revenue Budget should be founded on estimates
of the work to be done and the manpower, plant and
materials needed to perform it; the work to be done being
that required to Tullil the objects of the organisation.
The budget includes the following sections:—

1. Overheads and Staffing. Increased estimates will
allow lor increase in salaries and extra staff either
for additional areus, new works or an increase in
technical or technological strength, This last item
must be seen to result in better planning and,
where possible, economies in maintenance.

Any increase in overheads, whether new stafl or

teams of consultants employed on organisation

appraisal or work and method study must be
watched and re-appraised annually to evaluale
the worth of such expenditure.

2. Power, Heat and Light, ctc. Increased estimates
will include for increased costs of tarifls and fuels,
and additional new buildings constructed. The
only radical changes would result from planned
economising by re-development of the services to
oblain lower running costs.

3. Maintenance of Buildings and Plant. Many bud-
gets are based on two faclors:—

(@) minor maintenance, consisting ol small
items where one would simply estimate
“this year's cost plus 5 per cent for next
year”!
(/) major maintenance, consisting of specific
major items that happen to come to mind,
More satisfactory budgets can only be brought about
by planned maintenance and an accurate assessment of
the resulting work load, backed up by an adequate costing
gystem.

Major items of maintenance fall into two categories:—
1. Tnvestment of money to replace or climinate areas

of high maintenance costs (e.g. new roofs), or
restore lost amenities; which could, as T have
stated, well be treated as capital and has been
discussed in the previous scction.

2. Placing of contracts for large expenditures on
planned routine maintenance {e.g. contracts lor
painting items which conform to a known
periodicity).

There is continuous interplay between these two cate-
gories. The replacement of high maintenance cosl areas or
placing of contracts [or work previously carried out by
direct labour should, in theory, reduce the costs of minor
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maintenance, although too often in practice it may
simply result in the existing labour Torce carrying out u
back-log of maintenance work that it could not cover
before.

When drawing up the budget the following factors

should he considered:—

. Demand. Changes in maintenance or running costs
due to change in production schedules or customer
service,

2. Limited resources. Limitations made by financial
ceilings tor cash flow available; though a request for
less expenditure than is known te be necessary for
proper maintenance should not be made without a
clear statement to that effect.

3. Standard costs. Estimated total costs based on what
each unit of output or service should cost al a
reasonable efliciency of operation, making allow-
ances for fixed overhead costs that do not vary with
output or service.

4, Standards of performance. Estimaling on agreed
standards of performance expressed as a ratio
between labour and malerials, and output, thereby
caleulating resources needed to meet the demands,

5. Standards of service. Where there are large numbers

of upproximately equal claims on the same service,
c.g. local authority housing repairs and maintenance,
where an allowance can be made per house, per type,
per annum and the total budget required from the
housing repairs ubove calculated accordingly.
Any reduction in resources available may then be
uniformly spread over expenditure per annum, per
house or the periodicity lengthened (o retain the
same standard of work executed although involving
reduced standards ol the property due to the
lengthening of the maintenance period.

6. Cycles of maintenance work. Lstimating on the
basis ol periodicity where the periods are known
gither by Statute (Fuctory Acts) or trom known
standards of service. There is a danger in extending
periods through lack of resources as this results in
an increasing back-log ol work that may never be
reduced, with consequent lowering ol service or
breaking ol statutory requirements —this particu-
larly applics Lo painting programmes.

7. Programmes of work. Estimating budget costs [tom
planned maintenance schedules and cycles. Where
it is possible to base budgets on accurate estimates
of labour and material costs for known maintenance
schedules and operations a powerlul case is made
for budget approval.

Budgetary Control

It is sometimes said that budgetary control (ails because
ol the tendency of departmental managers to manipulate
expenses and show false accord with the budget plan;
that top management, after demanding detailed budgets,
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lose interest and cither allow manipulation ol expenses or
unrealisticatly cut costs at a later date without due regard
to the real value of the items deleted. [t is not budgetary
control that has failed here, but the top management
itself who, alfler paying lip service to it, have operated a
control so loose and lacking in understanding as (o be
almost valueless.

The quality of budgetary control, and the results ob-
tained thereby, depend entirely upon the dynamic action
of intelligent top and departmental management, initially
and continuously to completion of the budget programme.

Complaints of unexpended budget allowances at the
end of the year, or the mad rush to use them up before
the end of the year should be carefully analysed. Is it a
case of management restriction on cash releases during
the year, a lack of initiative by departmental managers, a
lack of calendar programme for implementatuon or lack
ol staff for design or cxecution ol work? This analysis
should result in either a strong representation to top
management during the subsequent year’s budget dis-
cussion, a critical sell-analysis, an appeal for more staff,
a more realistic and reduced budget request for the
ensuing year, or a demand for longer term budgets in
certain areas.

It goes without saying that modifications to budgets
need to be carefully controlled, but it is worthwhile
pointing out examples at this stage as they point to im-
portant principles.

In the Hospital Service it was possible some time ago to
transfer monies liberally from Maintenance Allocation to
Development Improvements and, as this could have led
to cutting maintenance costs below the level required for

maintaining assets in working order, the Minister of

Health tried to guard against it, knowing that this would

lead in the long run to greater dilapidation and increased
expenditure, by insisting that a certain proportion of
allocated funds be devoted to building maintenance. It is
understood, however, thai non-recurrent items such as
renewals and replacements included in revenue budgets
still give rise (o anxiety due to their being dispensable
under financial clamp-downs,

Another interesting example of modifications to budget
was the subject of a directive issued by the Minister of
Health in 1957, and iliustrates a worthwhile principle,
viz.i—

“It is proper that money saved by measures of
economy and increased cfficiency should be available
to finance in the same year additional developments and
improvements:; but developments and improvements
involving additional expenditure in future years should
not be financed in this way unless the measures pro-
ducing the savings have these equivalent continuing
cffeets in future years.”

Referring again to Hospital Board budgels, one author
stated that “this leaves an apparently small number of
balanced items where adjustment can be made i necessary
to keep within the budget. Chicf amongst these are
building maintenance and purchase of furniture, crockery.
bedding and other domestic equipment™. This indicates
an ease of reducing building maintenance costs which
could be disturbing.

Finally, it would indeed be wrong to evaluate the
efficiency of maintenance by looking at total revenue
budget reduciions—the savings achieved by better main-
tenance planning or other means in one area may have
been used to improve standards or amenitics elsewhere
without incurring extra expenditure overall.

(To he contimied y

‘MINUTES® MADE AT RATE OF 60 PRINTS
A MINUTE

Minuwes of the discussions during a seminar for hospital
administrators 1o be held in Shefliecld by Rank Xerox, were
printed, collated into sets and handed 1o the guests.

This demonstration of the fast tuwrnround of paperwork
and urgent communications was made possible by the latest
Rank Xerox copier/duplicator, the 3600 model, which makes
a print-a-second onto ordinary, unsensitised ‘paper. Not only
that, but the 3600 makes sharp, dry, permanent prints direct
from the original, (no master is needed) and with the linked
sorter, collates them automaltically into sets, ready for stapling
or hinding.

BIG OVERSEAS INTEREST IN BRITISH
OPERATING THEATRES

After an eight-month, 9,000-mile tour of Western and Eastern
Europe, Medic-Ex, the mobile exhibition which formed the
first coordinated export deive by British medical equipment
manulacturers, returned to this country on September 3rd.

in 32 weeks, Medic-Ex has crossed 46 frontiers o exhibit in
every conlinental country, and Sweden, and to spend the last
two months in Iron Curtain countries,

Honeywell, whose modular operating theatre system is a
main feature of the exhibit, have received over £ million

248

worlh of enquiries. Fifty overseas prospects have asked [or
detailed theatre system layouts.

The other main exhibitor is Portex who showed their range
of surgical and medical plastic products.

NEW LITERATURE FROWM HOVAL

Two pieces of literalure on the newly-introduced Hoval
autematic thermostalic radiator valve are now available from
Hoval Boilers (U.K.), Lid., Northway House, High Road,
Whetstone, London, N.20. These valves—fitted inslead of an
ordinary radiator valve—are designed to maintain room temp-
erature at the level set on the control knob,

The first of the two new pieces of literature is 2 d-page
leallet, describing in detail the functions and applications.

The second is a pocket-sized 12-page booklet, containing
detailed installation and operating instructions,

A GUIDE T(Q CEILING PANELS

A new publication, “A Quick Guide to Bowater Ceiling
Panels”, includes the full range of Bowater Ceilings -Mincral
Board and Insulation Board—together with their respective fixing
sysLems.

Copies are available on request from Bowaters Sales Company
Ltd., Building Products Division, Cetlings Department, 87, King's
Avenue, London, S, W .4,
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Electrical Services in Hospitals

PART 3

Boiler Houses
The majority of Hospital Projects will call for the

provision ol a main stcam boiler house which will cither

be coal or oil fired according to the economics of the
particular area of the country and site limitations with
regard to noise, dust, fuel, handling etc.

Solid fuel installations will include automatic stokers
with their associated coal handling plant, whilst oil fired
plants will include burners, heating and pumping units
and transfer pumps. 1n both cases there will be auxiliaries
such as feed pumps, 1.D. and F.D. fans and instruments
etc.

Each boiler should be controlled by its individoal
control panel which should incorporate instrumentation,
thus enabling any boiler and its controls (o be isolated
for maintenance purposes without interference to any
others.

In addition, one {urther panel should be provided for
all common controls, instrumentation and electrical
supplies.

Wiring should be carried out in heat resisting P.V.C.
cable in conduit where there is no likelihood of exposure
to high temperatures, but wiring terminating in hot
areas (i.e. burners and 1.D. fans) should be in M.[.C.C.
Routes should be selected so that there is no risk of damuage
to cabling during maintenance operations such us tube
cleaning or replacement. Flexible connections in heat
resisting cable should be used for components which
need regular removal for cleaning ete. Generally speak-
ing, cable tray run atl high level across the top of the
boiler fronts is the most satisfactory solution.

Where pumps or other units are supplied in duplicate
for stand-by purposes, each unit should be wired sepa-
rately to an individual fuse way on the distribution
board. This will ensure that a fault on one unit that causes
a fuse to blow will not delay the bringing into use of the
other unit. In addition, it will be possible to test a unit
after overhaul without shutting down the unit on line.

Calorifier Rooms

Supplies in these rooms will be required mainly for
circulating pumps, condense return pumps, sump pumps
and control circuits. Pump units will normally be provided
in pairs and supply arrangements should be us described
above for boiler houses. Wiring should be in heal
resisting P.V.C. cable in conduit, as temperatures will be
fairly high in these areas.
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By J. H. LEVERTON, B.Sc. (Eng), C.Eng., F.LE.E.
Assistant Regional Engineer, N.E. Metropolitan R.H.B,

Ceontrol cquipment will be obtained from specialist
manufacturers and composite wiring diagrams will need
to be prepared for cach unit.

For the control of sump pumps, either float switches or
clectrode controls will be provided,

Ventilation Plants

Venttution plant rooms will house a considerable
number of units such as fans, filters, heater batieries,
cooler batteries, humidifiers etc., most of which require
electrical supplics, control wiring or alarm wiring. In
addition, clectrical interlocking will be required to ensure
correct sequence of starting up.

(«) Al motors should be provided with adeguate
overload and single phasing protection. This
applics particularly (o spinning disc humidifiers
which will consist of a water pump motor and
several small motors driving the spinning discs.
These motors will all be required to run at the same
time and may be controlled by a common starter,
but individual protection may be provided by
means ol triple pole miniature circuit breakers,

=~

In order to provide correct sequence control it is
common practice to feed the contaclor coil of starter
B (rom the outgoing terminals of starter A. This
type of connection will prevent a normal isolator on
starter B Itom completely solating all parts of the
starter. This must be prevented cither by providing
auxiliary contacts on the isolator or interposing a
relay in the control circuit.

Wiring in these rooms may bhe carricd out with P.V.C.
insulated cable in conduit as temperatures are not likely
to be excessive. Runs must be carefully selected as there
will be a number of removable panels on trunking lor
cleaning and inspection purposes in addition to heater
batteries and filters which require frequent removal for
maintenance purposes. No conduit runs should be allowed
to interfere with these operattons. In addition, (here will
be a number of sensing units in the duct work which
should be connected by means ol flexible cables.

Many unils will call for remote controls and warning
and ptlot lights which may be sited at considerable dis-
tance from the plant room, and allowance must be made
{or these runs in the clectrical conduit,

Cooling units will generally be provided [or Operating
Theatre and other special plants. In order 1o avoid noise
nuisance the compressors and cooling towers may be
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sited remote from plant rooms and, again, interconnecting
control wiring will be needed.

Water Supplies

The advent of high buildings and the reduction in
pressures available from mains due to increased water
demands has led to the need for water pressurising units
in order to leed high level storage tanks. Waler from the
mains is fed to ground level storage tanks which provide
about 2/3rds of the necessary storage and from these is
pumped to high level tanks. The pumping units are
usually self-contained with all controls delivered as a
packaged unit and it is therefore necessary only to provide
suitable electrical supplies to an isolator.

Further small units may also be provided for pressuris-
ing drinking water mains and also fire hose reel supplies,
and these again will most likely be packaged units,

Water treatmentl or softening units will need to be
supplied in most hospitals. These will be of the automatic
type and will incorporate pumps and automatic regenera-
tion controls.

Sewage Pumping

Sewage pumping units may be required, usually, only
for parts of complete hospitals which may be too low for
natural flow of sewage. Duplicate pumps are always
provided and control should be by means of electrodes
rather than float switches, Wiring should be in M.I1.C.C.
cable as the atmosphere will be moist and corrosive, and
control gear should be of the waterprool pattern.

Diagnostic X-ray Department

X-ray Departments need special treatment due to the
heavy loads taken by the equipment and also due to the
need to avoid causing breaks in the protection of the walls,
clc.

All the equipment is supplied and erected by specialist
manuflacturers but the mains supply and the provision
of all interconnecting wiring will be carried out by the
electrical contractor,

For this purpose all manufacturers provide large scale
dimensioned plans of the layout of the equipment in the
room together with detailed schedules of interconnecting
wiring. Present day costs will be of the order of £500
for each room.

The schedules indicate the positions of termination of
wiring and the length of tails to be left. The actual connect-
ing up is carried out by the specialist. Some runs may
incorporate up to 50 cables varying in size l'rom 3/-029 to
19/-083.

All generators incorporate a transformer with a
primary wound for 346/500 volts, single phase with
tappings for this range. For other single phase voltages
and for 3 phase supplies an auto transformer is normally
supplied.

The following table shows the maximum voltage drop
allowable with a load of 50 amps at the main switch in the
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X-ray room. (This switch must be mounted adjacent to
the control panel.)

Supply Muaxinim Resistance]  Maximumi drap at
Folts (Orms) S50 amps (V)
200 010 5
220 013 75
230 016 80
240 0.18 9+)

250 0-20 10-0
346 0-43 22-5
400 0-65 32-5
415 07 35
440 0-8 40
500 1-0 50

Approximate currents taken by the unit when in
operation are as [ollows:—

For periods 2004250 v
not exceeding | Single Phase

346/500 ¥ 346/500 V
Single Phase | Three Phase *+

0-1 sec 200 A 150 150
1-0 sec 150 A 100 100
10:0 sec 50 A 30 30
Continuous 15 A 10 10

*Current in | phase. Current in other 2 phases will be } this value.

1t will be found most convenient to use 2 phases of a 3
phase supply to provide a single phase supply at 346/500 vV
and, where scveral sets are provided, these should be
distributed over the three phases and allowance made Tor
diversity.

A neutral will also be required, as most auxiliaries such
as the motor driven table operate lrom a 240 V single phase
supply.

The figures given above are provided by Messrs
Watson and Sons Ltd., but apply to most makes ol Unit,
In rare cases, units of exceptionally high output may be
provided and these may operatle from a 3 phase supply.

Most of the large conduit and trunking runs will be
surface in the room but if it is decided to sink conduit and
boxes in the wall surface precautions must be (aken (o
ensure that the protection is not interfered with. This
protection will take one of the following forms:

(a) Lead cored ply panels mounted on lightweight

partitions.

(h) Solid partitions of brick or concrete, usually not

less than 9” thick and plastered with normal plaster.

{¢) Brick or block partitions less than 97 thick and

plastered with barium plaster normally between
#1in. and 1} in, thick.

In the case of (&) conduits must either be run on the
surface or within the partition behind the lead protection,
Where holes are cut for boxes for switches or sockets,
a piece of lead 3 mm. thick should be fixed to the back
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| You don't need alaboratory
' to measure the

Radiation qualityina
Stratford Range

The STRATFORD No.5136/2
Range combining two 30" wide ovens.
Dimensions: 72" wide x 313" back to
front x 36” high to hob,

Instruments could prove the impressive ALL MODELS HAVIE: Robust vitreous RADIATION QUALI'TY reflects the

technical performance of the Stratford enamclled cast iron and angle iron substantial resources of the company in
L range in actual figures, But there’s more framework, with vitreous enamelled manufzacturing facilities, experienced
£ to Radiation quality than you can sheet steel panels and linings. Top bars staff and investment in research.
E  measure this way. For instance Stratford  and burners vitreous enamelled black,

Radiation catering equipment is designed

ranges are exceptionally solid ; they 1” thick fibre-glass and foil insulation; for a long, busy life, high performance

are built for continuous heavy duty to front-reading Regulo control. Drilled
provide a constant and high output ring boiling burners with specially
standard of cooking, and designed for designed venturi for maximum Aame
easy cleaning inside and out. Takea stability; safety taps. All burners, bars
closer look at the generous specification:  and oven fittings are quickly and easily Radiation gas appliances may readily
removable for cleaning and maintenance, be converted to operate on Natural Gae,

and ease of cleaning and maintenance.

It is backed by a technical advisory
service second to none.

We'll be glad to let you have fuller information or we'll send one of our specialists to discuss anything
from a single unit to u complete integrated kitchen installation. Please write or phone :

RADIATION CATERING EQUIPMENT LTD

(FOR GAS. ELECTRICITY, STEAM AND BOTTLED GAS)
Palatine Works, Warrington, Lancs, "T'elephone : Warrington .‘_i?f-i.‘”)[.m
255 North Circular Road, London NWio. Telephone : 01-450 1234

ARADIATION COMPANY

ALY




efficiency
+economy |

that’s the |
AustiniBIS
Filter

Lk
]
4
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The Austin Ibis filter is a well-proved and effective .

. method of removing lint from effluent water ina

No emergency InWard 10 | water reclamation instaliation,  ~~ ° ° = “
Efficiency with economy is Braithwaite’s business,

Nor in any other part of the hospital shoula the ?M?\dicﬁhﬁe‘gggténn!lti)r‘lsi’rﬁnqoo?);ﬁg%{ggéggésc?rﬁgm?&

main electricity supply give out. The stand-hy A h d h

generators see to that. But dependability is ;f:l%fg’éﬁ?té?ga%l}ﬂ(:geggtsigﬁt-adIIy,WIthse[fpowereddrum

everything. [t must be total. That is why the Look at your water costs and if efficiency and econ-

driving power is so often Rolls- Royce diesels -- omy are what you. are looking for, take a closer look

the closest you can get to infallibility. at the Austin If\;is Filter. ! —
When you have chosen Rolls-Royce pow- 400 GALLON TANK

ered diesel sets vou have more than peace of

mind. Lower operating costs for example, lower CVERFLOW

maintenance and vibraticn-free running prove MAKE 0P .o et

vear after vear that the first choice is the @D@D@D L

right choice. S II— | o

10| ROLLS-ROYCE . =T 2
I:R DIESELS A 200 GALLON PIT DVERFLOW
. ovp of . '

ROYCE For further details, contact:
Isaac Braithwaite & Son Enginsers Ltd

Rulls-Royee Ltd., Stiawshury, Fngland P.0. Box, 23, lhis Warks, Kendal,
Tel b226b Telex: 35171 Grams: Royear Shrewsbury ;j‘_é‘éegg?c'hﬁﬁé’ngelf‘z‘wiisﬁamIm. London, E.£

DIESEL AND PETROL ENGINES - AERO ENGINES - MOTOR CARS Tel: 01-739 9656 Telex 23628

INCUSTRIAL GAS TURBINES-ROCKET MOTORS:NUCLEAR PROPULSION W
P5782 v
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: The ideal opportunity to increase sales
i and make new contacts—
I Have you grasped it?

| 7th International

| Hospital Equipment
| Medical Engineering
L and Services

| Exhibition

JUNE
2-6
1969

Olympia
 London

| sponsored by
B The Institute of Hospital Administrators
¥ and ‘The Hospital®

b (ncorporating for the first time in GREAT BRITAIN
g The Sixth European Federation Congress of
b The International College of Surgeons

:- Fullest particulars can be obtained from

# The Organisers

CONTEMPORARY EXHIBITIONS LIMITED
E 14 New Burlington Street London WI
F. Telphone: 01-734 0855

Cables: Conib London W1




Playing it

Mosi glass-fibre endoscopic instruments
can be connected lo this satellite.

A2

The Glass Fibre Optic Sateilite Lamp provides
concentrated illumination for cavities and other areas
requiring additional light.

Because the light emitted is absolutely cold {being
free from infra-red) the sterilizable flexible light-head
can be adjusted by the surgeon and the possible
drying of a wound is obviated.

Of particular use in neurosurgery, ENT and gynaecology,
this lamp has maximum manoeuvrability and remains
firmly in the adjusted position. The light-head can,

in fact, be moved down to table top level.

This Hanaulux Glass Fibre Optic Lamp can be
satellite-mounted on the main operating lamp or can
be installed as a separate weall or ceiling unit.

SIEREX LTD.,

15/18 Clipstone Street, London W.1. 01-580 2464
Branches in Birmingham, Bristol, Edinburgh,
Glasgow, Leeds, Liverpool and Manchester.
Agents in Belfast, Dublin, Newcastle and Newport.




of the box with about 254, overlap to compensate for the
hole.

For solid construction (A) chases for conduits up to ¥in.
may be allowed but should be kept to a minimum and
horizontal runs should be at a height of not less than
6ft. 6in. unless on the surface.

Where barium plaster is used (¢) all conduits to be sunk
must be chased in to such a depth that the full thickness
of plaster will be maintained over them. 3 mm. lead pads
must be fitted to the backs of all boxes.

Whenever it is necessary (o break the protection the
approval of the Physicist responsible for the design must
be obtained.

Dark Rooms

Dark rooms [or X-ray departments will be equipped
with a combination of the following units requiring
connection (o the Mains,

(a) Manual processing units. These contain thermo-
statically controlled immersion heaters to maintain
correct temperatures of solutions. Connection will
be by means of a 13 A switch socket.

{#) Drying cabinets {or drying films by means of forced
circulation of hot air. The loading will not exceed
JkW and a 13 A socket will be required.

{(¢) Automatic processing units into which exposed
films are fed at the darkroom side to emerge outside
the dark room completely processed and dried in
about 6/7 minutes. The loading of these units is
about 25 A and the supply should terminate in a
shitable isolator adjacent to the unit. Wiring from
this point will be carried oul by the supplier.

{d) Automatic film driers into which wet processed
films are fed to emerge dry in 3/4 minutes. These may
be fixed in the wall between the dark room and
viewing room or be free standing in cither. The
loading will be aboul 23 A and the supply by means
of 30 A switch fuse or 30 A socket.

Adequate numbers of socket must be provided in
. darkrooms as a number of accessories such as viewing
:screens, silver recovery units, film numbering and trim-
E ming machines cte., are used. It is preferable to use
- switches and sockets with plastic plates, as metallic finished
t rapidly deteriorate due to the presence of chemicals and
- operation by contaminated fingers.

E unexposed films is provided under the dry bench. This
g hopper is light-proof and fitted with a door switch
L connected to the white light in the roof so as to ensure
that it is switched off when the hopper is opened. Sockets
g used for viewing screens should also be connected to
' this switch.

t Radiotherapy
b Radiotherapy units are used lor treatment as opposed
¢ 1o diagnostic purposes. The source of radiation is a high
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In many darkrooms a film hopper for the siorage of’

energy radio active substance, usually cobalt and the
mains load of these units is relatively small as it is confined
to control and interlock purposes. As it is not possible to
stop radiation from these sources they arce housed in
massive protected heads and the movement of these is
motor operated. Controls are siluated on a panel or
console outside the protection of the room.

The protection consists of mass densc concrete at
least 21, 3in. in thickness and entry to the room is via a
labyrinth as it is not possible to provide doors having
adequate protective properties.

Normal doors will usoally be provided at the entrance
to the labyrinth in order to provide a means of interlock-
ing lor safety purposes.

The units are supplied by and installed by specialist
manufacturers who provide lull details of supplics and
external wiring required. Conduits up to 1" may he
recessed in the concrete but must be cast in situ and not
chased in. Care should be taken to ensure that parallel
runs inside and outside the concrete are at different
positions so that a minimum reduction of wall thickness
is achicved. A spare trunking run not less than 27 x 3"
should be run at high level through the labyrinth to
terminate in a 4" x4” box at a convenient level adjacent
to the control panel outside and at a similar height inside
the room. This is to accommodate any runs of cabling
required either permanently or temporarily for monitoring,
calibrating, etc.

Here again it is essential that agreement be reached
between the Engineers and the Physicist responsible [or
the protection as to the routes of any conduits, trunking
elc., before any construction work is commenced. In
view of the difficulties in casting concrete in such masses,
agreement must be reached with the structural Enginecr.

In order to maintain effective communication between
the operator at the control panel and the patient within
the room, 2 way loudspeaker communteation is necessary
for the operator to give instructions and re-assurance to
the patient. 1t is also necessary, on occasions, for the
operator to be able to observe the far side of the patient
but the provision of a large adjustable mirror is just as
effective, more reliable and much cheaper than closed
circuit television.

In a few instances, superficial X-ray machines may be
installed. These units require no more protection than a
diagnaostic unii as their output is very low and will operate
from a standard 13A sockel.

The use of linear accelerators is at present confined
to Teaching Hospitals where they can be used for re-
search work in addition to treatment. The cost and sjz¢
are, however, becoming less and it is possible that some
may be installed in other hospitals in the future. It will
be necessary to obtain details of the load and wiring
from the manufacturers of these highly specialised units,

Kitchens

Where gas and steam are available it is wnusual to
provide an all electric kitchen for the following reasons:—
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(¢) Running costs will usually be higher for electricity.

{h) Maintenance costs will be higher.

(¢) The load will be quite high and the cost of providing

alternative supplies will be prohibitive.

[t is preferable to provide the equipment required
partly for use on gas and partly electricity, thus providing
some safeguard in the event of failure of either supply.

Many items of equipment such as small mixers, peelers
ete., will require the provision of 13A sockets but larger
items should be supplied through switch fuses of adequate
rating, and permanent wiring.

The main methods of distribution of food are the
plated meal system and the heated trolley system. Tn the
plated food system supplies will be required for the follow-
ing major items of equipment :—

(@) Heater units for pre-heating the metal pellets used

for keeping the meals hot after plating.

() Supplies to portable baine-maries used for serving

in the kitchen.

{¢) Motor drives for the conveyor belt unils.

The food is distributed in unheated trolleys subsequent
to plating in the kitchen.

The principal alternative syslem is the distribution of
food in bulk in heated contatners for serving in the wards.

The heated containers will have a loading of 2-3 kW
depending on size and there is practically no diversity on
this load as the containers will all be switched on in a
loading bay in the kitchen area some hour or so before
meal time and, in most cases, will be plugged in the ward
kitchens to keep [ood warm whilst serving. The time of
serving the evening meal is quite likely to coincide with
the peak load of other services in the hospital.

With a plated meal system particularly, and possibly
with other systems, all crockery, cutlery etc., i1s returned
dirty from the Wards to the central washup area adjacent
to the main kitchen. This area will require a large washing-
up machine which may well have a load of up to 8 h.p.
in motors and 24 kW in heaters if steam is not available.

Cold Storage will be provided for fish, [ruit, dairy
produce etc., but these will be standard commercial
units and need no special treatment.

Experiments are proceeding on the use ol deep frozen
food and H.F. induction heating. So {ar this method has
not proved acceptable as there are severe limitations on
the type of food that can be so treated and the cost is too
high. Should it be possible to adapt this system then the
cooking load will be dispersed to the Ward Kitchens and
will, of course, be electric. Large deep-freezers will also
be needed in central stores and small ones in Wards.

Sterilizing

With the discovery that certain spores are resistant to
boiling water temperature, sterilizing is now carried out
by autoclaves operating from steam at about 32 ibs./sg,
in, pressure. Where main boiler steam is available this will
be used and electrical supplies will be required for pilot
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lights and automatic controls. Units used for sterilizing
dressings will incorporate a high vacuum pump unit.

With the advent of Central Sterile Supply Departments
(C.S5.8.D.), upart from bed-pan sterilizers in certain types
of wards, Operating Theatres, Delivery Suites and Phar-
macies there should be no sterilizers outside this area.

The C.5.5.D. will impose a considerable electrical load
incorporating the following items of equipment

{«) Sonic washers.

(h) Washing machines for glass ware.

(¢) Washing machines for fabrics.

(d) Infra red sterilizers.

{e) Hot air ovens.

(f) Autoclaves.

(g) Aircompressors for capping machines.

Where sleam is not available from a central source for
sterilizers, small steam raising units will be necessary and
these may be heated either by gas or electricity. Electric
units are normally automatic with water level controls
and in view of difficulties which have been experienced in
the past, the following special precautions must be taken:

(&) The boiler pressure to be controlled by a pressute-
stat to operate the heater and feed pump.

(h) 2 Safety valves Lo be fitted.

(¢) An immersion thermostat must be fitted to de-
energise a scparate contactor in the heater circuit
which will lock-out and operate an alarm circuit.

(d} The heaters are protected during filling or emptying.

(e) The heaters are switched ofl on failure of make-up
water.

{f) The heaters and fecd pump are encrgised together
during normal working.

(g) Turbulence will not cause hunting of contactors,

Heating

Where steam or hot water is readily available {or heat-
ing from a central source, the cost of clectric heating
cannot be justified. The two main uses for it will be [ound
in off season heating and isolated buildings. In certain
reoms, such as Consulting Rooms where patients will
be scantily clad. it will be necessary to provide heat when
the central system supplying the remainder of the hospital
is shut down early and late summer.

Fixed units should be provided, preferably at high
level in the form of infra-red, non luminous panel hearers
or blower units. Where space permits, tubular heaters
or convectors may be used. Pilot lights must be incorpora-
ted inthe control of all non-luminous sources, and thermo-
static control of these units should be included.

In the use of off peak heating there are many problems
peculiar to hospitals, not the least of which is the 24 hour
occupation of large areas. Where a building is subject to
intermittent occupation, such as a social centre or
recreation hall, off-peak underfloor heating can be used
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to provide background or conditioning heating up to
10-13°C  (30-55"F} with thermostatically controlled
convectors to give comfort conditions lor occupied
periods.

Thermal treatment of the building and floor slab
becomes very important and also selection of floor finish.
Certain timbers are recommended for wood floors, but
these must be specially kiln dried. Useful advice can be
obtained on this from the Timber Development Associu-
tion.

Where the use of off peak storage heaters is considered,
these must be of the controlled output type which are,
of course, more expensive than the normal domestic
pattern.

Where such installations are small compared with the
main foad of the hospital there is no advantage in adopt-
ing the Supply Authorities off-peak tariff as it will
generally be found that with a sliding block tariff the
unit charge is lower than the off-pcak and it is only
necessary to control the heating load so that it does
not increase the normal maximum demand.

Laundries

The modern trend is to provide large central laundries
capable of laundering over 100,000 pieces per week and
serving a group of hospitals. Modern machinery is
supplied by manufacturers cither as single unit or,
particularly in the case of washing machines, a series of
machines operating in automatic sequence and having
automatic control units. Interconnecting wiring is carried
out by the manufacturers who also instal the complete
equipment. Supplies will be needed, to be brought to
agreed positions for the various machines. Wiring should
be in M.I.C.C. cable, terminating in isolators adjacent to
the machine.

Laundries are governed by the Factories Act and
Emergency stop buttons should be provided in accordance
with the requirements of the Act.

As a guide when assessing loads, initially, a recently
completed laundry with modern machinery and processing
100,000 pieces per week had a maximum demand of
1-5kVA per 1,000 picces.

Ventilation requirements will be fairly high and (his is
usually provided by a4 number of individual units for
which power supplies will be needed.

Medical Gases

Central supplies of Medical Gases will be provided from
bulk supply points. Nitrous Oxide (N.O) will be stored
in banks of cylinders arranged for automatic stand-by
operation, Electrical supplies are required for the function-
ing of these units and warning lights will be needed,
wired back to central points.

Oxygen may be supplied by the same method but,
if demands exceed 10,000 cu. ft./jweek, liquid oxygen
plant may be installed. In addition to warning lights, a
supply of about 40A 3 phase will be required, terminating
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in a 60A Reyrolle socket (provided by B.O.C.)lor use
by the road tanker.

Incinerators

Although the present tendency is fo provide large gas
or oil-fired central incinerators to which all waste is taken
in bags, there is still & demand for some local units.
These may be small units for sunitary purposes or larger
units for dressings. Il of (he electric type, they should be
Tan assisted.

Consideration should be given to the use of sanitury
units which comprise a plastic bag in an enclosure which
provides automatic sealing by heat when the bag is [ull.
This is then removed for disposal in the main incinerator
or clsewherve.

Power Factor Correction and Limiting of M.D.

The greatest field for P.F. correction is almost certain
to be the Laundry where a substantial load of 150 to 200
H.P. will exist, made up largely of small motors.

Automaticcorrection will be expensive and itis probable
that if this were provided a case could be made for its use
on the whole hospital system, Alternatively, each motor
can be equipped with its own individual correction, but
again this is expensive compared with block correction
which can be switched in all the time the Laundry is in
use. It is most unlikely that there will be a large enough
motor in the hospital which is continuously in use and
can be used for correction purposes il of the synchronous
type.

The limitation of maximum demand is more difticult
to achieve in a hospital than in a commercial or factory
building, where it is possible to set down a rigid pro-
gramme of processes in such a way as to keep the maxi-
mum demand to a minimum without interfering with
production. This control is not possible in a hospital,
but nevertheless it is possible to apply it in some aspects,
If we take the case of a water supply pump which is run
under control of a level device in the main tank, it is most
unlikely that it will be called to run continuously, and the
high level tanks should have a capacity equal to } of the
daily demand. The electrical maximum demand is mea-
sured by summation over half hour periods and it is
quile a simple matter to use a time switch in the motor
control circuit so that, should the motor be called upon
to run for say } hour in each hour, this period will be
spread over 2-4 hour periods of the M.D. meter, thus
halving the rccorded demand. Even il the motor is
required to run for say 40 minutes in each hour the period
can be adjusted to be 20 mins. in each half hour metering
period, so reducing the M.D. to 3. The high level control
will, of course, override the time switch and a low
level ularm should be fitted below the normal low level
control.

Fire pumps should always be tested at off peak periods,
i.e. when the Laundry or other large load is shut down.
Many such cxpedients will suggest themselves if a little
thought is given to the problem.




Emergency Supplies (Battery)

Emergency lighting supplies should be provided for
Operating Theatres, Casualty Theatres and Maternity
Delivery Units where it is essential that lighting be
interrupted for the minimum possible period in the event
of mains failure.

The supply voltage should generally be 25, 50 or 100
depending on the size of the tnstallation. Lead acid or
nickel-cadmium cells may be used. Nickel-cadmium
cells have the advantage that they will stand for long
periods unused and still maintain their charge. They do
not evolve gasses and do not therefore need specially
ventilated enclosures. On the other hand lead acid
batteries have been found Lo give excellent service aver
long periods, given adequate maintenance. Automalic
trickle chargers will be needed in each case and the capa-
city should be suflicient to provide 3 hours [ull load for
normal situations but up to 5 hours lor Neurological
Theatres.

Care must be taken with nickel-cadmium cells to
ensure that at no time do they become completely dis-
charged as serious loss of capacity may ensue on sub-
sequent re-charge.

Wiring throughout must be completely independent ol
mains wiring and, apart from the Surgeon's lamp,
separate fittings should be supplied for emergency
purposes in order to make the two systems completely
independent. In the case of multi lamp surgeons lights,
the emergency supply will energise the same lamps as the
mains which will be fed through a transformer so that the
A.C. voltage is the same as the [D.C. With single tamp
unils the emergency supply will energise separate lamps.
General emergency lighting will be required in Theatres,
Anaesthetic Rooms, Sterilizer Rooms and Recovery
Rooms, but this need not be of the same standard of
illumination as the mains service,

With the scialytic fitting having one mains lamp only
the control should be by means of a series relay which will
bring the emergency lamps in the fitting into use imme-
diately current ceases (o flow through the main lamp,
thus providing protection against mains failure, whether
local or general, and also lamp lailure. A separate relay
should be provided to energise the general emergency
lighting in the event of tailure of the supply to the bus-bars
of the distribution board feeding the general lighting. In
all cases the emergency supply should be controlled so
that in the event of a failure occurring when the mains
lighting is not in use, the emergency lighting will not be
energised, causing unnecessary discharge of the battery.
This can be accomplished by providing a second pole
on all switches and connecting those in one room or
area in parallel so that in the event of any or all switches
being ON the emergency lighting will come on but if they
are all off then it will not.

All cables connected to the battery supply should be
colour coded for easy identification.

Batiery stand-by should be provided, even when diesel
emergency supply is available, but in this case it need
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only supply the operating lamp and ol capacity to
maintain this for ! hour.

The use of a maintained system of battery supply
where the normal supply is obtained from o rectitier with
the battery Moating across this supply docs not provide
safeguard against local wiring failures.

Diesel Emergency Supplies

A diesel alternator should be provided capable of

maintaining supplies as set out in Technical Memorandum
No. I1.

The unit should preferably be housed in the Boiler
House where constant attendance is normally available,
The capacity may well amount to 50";, of the maximum
demand, bul, owing to the short running periods which
can be anticipated, the provision ol heat recovery is not
justified.

The whole installation of the hospital will need to be
divided into “essential” and ““‘non-essential”™ services and
this can cither be done locally or at the main supply
point. The cast of cabling will not vary materially with
either system but if the division is made at the central
point a fauit in the cable supplying the essential load will
prevent the use of diesel supply. If the diviston is made al
the blocks, separate main and diesel supply cables will be
required and a change-over relay will be needed at each
point.

The method of starting the diesel unit must be deter-
mined by sitc conditions, the alternatives being fully
automatic or manual. The following remarks may be
helpful in reaching a decision:—

Automatic Starting

This is accomplished by having 3 voltage sensitive
relays (1 per phase), the lailure of any onc causing the
engine to start and pick up load. I these relays are
connected tothe bus-bars of the main switch-board they will
protect against failure of the incoming supply but will
not provide for local failures of the cables or main fuses,
In order to provide against this it will be necessary to
provide additional relays at cach block with pilot wiring
back to the main starting panel.

It should be so arranged that the supply Irom the
dicsel is only used at the affected blocks, the remainder
being supplied from the mains. Provision should be made
at each block so that, in the event of a4 prolonged failure
to any one block, temporary connections can be made to
energise the whole installation in that block, thus making
full use of the supply available.

Manual Starting

Manual starting may be called for by two main

methods.

(1) Automatic alarm system whereby the main switch
fuse in each block concerned is replaced by a
circuit breaker fitted with no volt and over current
releases and buack contacts. On tripping, the back
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contacts will energise an alarm circuit at the main
control point and also the appropriate way on an
indicator. On receipt of the alarm, the attendant

investigation of the fault.

{(2) By use of the internal telephone system. A respons-
ible person at each vital point will telephone the
attendant to report the failure, but this can lead to
delays and confusion when a general Tailurc occurs.

Arrangements suggested Tor various situations are as
follows:—

As the Boiler House will contain a number of boilers
not all of which will be in use at one time, and of thosc in
use not all will be fired in the case of emergency. the
automatic connection (o the emergency supply becomes

SI is the abbreviation by which the Sysieme International
d Unités {International System of Unils) is known in any
language. It may be regarded as a development of the
MKS (metre, kilogramme, second) system of units which
has been used for decades by electrotechnologists and
which grew into the MKSA (melre, kilogramme, sccond,
ampere) system of Professor Giorgi.

In 1965 the General Conference of Weights and Mea-
sures, a world body of which the UK & a member,
recommended that SI should be taken into use instead of
existing metric systems. In 1962 ‘both the International
Organization for Standardization ([SO) and the Inter-
national  Electrolechnical Commission (IEC)  endorsed
that recommendation. Since then some 23 countries,
including the major industrial ones. have declared their
intentions of making SI the only legally acceptable system,
and 2 of them have already been as good as their word
and have put the relevant laws on their Statute Books.

It is guite clear thal since a melric system is at present
used by Y0% of the world's population, and bids fair to
spread (o 100%,, and since the principal metric countries
have agreed (o adopt 81, then SI will in a matter of years
be the system used throughout the world. This is why
British industry, through the Industry Standards Com-
mittees of BSI, has opted to go siraight to the use of SI
in changing Lo a metric system of measurcment for this
country.

It is worth noting that the decision must have been the
same even if Sl could be shown to be of indifferent
intrinsic merit. The overwhelming reason for our choice of
Slisits promised universality.

Paper given al a symposium Preparing for metrication, organised
E by the Production Engincering Reseurch Association of Great
£ Britain (PERA). Published by permission of BSY News,
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will start the diesel and report to the Engincer for

Systeme International d’Unites

too complicated. [n the event of failure of supply, all
boilers on line should shut down, for which purposc
push-button contactors should be pravided lor all items
of equipment, i.e. fans, pumps, heaters, ctc. When the
diesel supply 1s available it should energise the complete
main panel together with emergency lighting and the
attendant will then re-establish supplies to the equipment
necessary (o bring the appropriate boilers required into
operation. In the case of automatic starting ol the diesel.
the emergency lighting should come in without swilching
by the attendant but, in the case of manual starting,
battery operated lamps which will light on mains failure
should be provided at strategic points to cnable the
atlendant to reach the set and start it up.

(Concluded )

SI)

What is 81?7

The reason for the ready universal adoption of S| is that
it s incomparably simpler that the present metric system
or the imperial system,

H has as its basis a rationalized selection of present
metric units, and from only six basic units derives, cohe-
rently, units far all other quantities required. The six basic
units are:

—

L.ength —- the metre (m)
Mass — the Kilogramme (kg)
Time — the second (s)

the ampere (A)
the candela (cd)
the kelvin (K)

Electric current
Luminous inlensity —
Temperature

When we say a system is coherent we mean ihat the
product or quotient of two or more of ils unils is the unit
of the resultant quantity, Thus the coherent unit of velocity
is the muetre per second (mys)y new the kilometre per hour
(km/h). Similarly the c¢oherent unil of force is thal force
which imparts to unit mass an acccleration of one metre
per second squared. Thus this unil of force, which has been
called the newton (N), is the kg m/s= This is a most impor-
tant unit, in that it is an ingredien{ of many of the units
which are commonly used in engineering, such as pressure,
stress, energy and power,

Force

We shall sce how coherence in a system of units con-
siderably simplifies computations. and is thus a quality
which is well worth preserving. For this reason alone
one should work with the coherent unit of force, the
newton, as opposed to the non-coherent unit of foree, the
kilogramme-torce (kgl). This latter is defined as that
force which, applicd to a mass of one Kilogramme, pro-
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duces in it an acceleration equal to standard gravitational
acceleration (9-80665 m/s¥).

Quite apart from the nced to use the newlon to pre-
serve the cohcerence of the system it is, indeed, a much
more logical unit to use for its own sake, particularly in
calculations in dynamics. [t is probably no exaggeration
to say that at least 90% of us never quite knew the real
significance of g in our equations in dynamics. This is
hardly surprising, since because we worked with gravita-
tional units of force (Ibf or tonf) which, in efTect, had a
“built-in” g, we had the anomalous and confusing situa-
tion that if our problem concerned nvasses moving under
the influence of gravity then g did not appear in our
equations; whereas if our problem was in no way influenced
by gravity, then a g had to appear somewhere to cancel
the "huilt-in™ g in our force unit.

Most of us who are honest will admit that in these
circumstances we often arrived at answers which were
obviously 32-2 or 32:2% times too big or small, so we wenl
back through our working to find wherc g had been
omitted or put in the wrong place. Il only we had been
taught to remember P {poundals)=W (Ib) a (f1/s2)

W (Ib) a (fi/s¥)

& (ft/s%)

life would really have been so much simpler. And il you
are saying to yourself that at long last you really know
whai it is all aboul and do not want to change a lifetime’s
habit, do give a thought to the rising generation and do
not begrudge them the simplicity you were denfied. In any
case, don’t deny yourself the great advantages offered by
a coherent wystem of units, which you would do if you
clung to gravitational force units.

instead of P (Ib)

Non-coherence of existing systems

It would be very easy, with hindsight, to poke fun al
our traditional systems of units. When Watt invented his
steam engine ‘it replaced the horse so it was perfectly
natural that his customers should want to know of its
capability in terms of the horse. Hence the work rate of a
dray horse was measured and called the horse-power,
which had the non-coherent relation {o the basic unity of
a foot, pound, sccond system- 550 fL 'hjs=1 horse power,
s all calculations arc beset with the arbitrary conversion
factor 550. It seems a pity, too, that the Trench scem to
have used a slightly fess powerful animal in their evalua-
tion of the "cheval vapeur.”

At the time when it was thought desirable to establish
a unit of heat it was presumably the case thatl the effect of
heat on water was something it was often necessary to
predict. 8o it was logical that a unit was developed which
was the amount of heat required to raise the temperature
of unit mass of walcer by one degree of temperature. Hence
the British thermal unit +in the imperial system, and the
calorie in the metric system, both of which, when mechani-
cal equivalents of heat were evaluated, were seen to
have quite arbitrary relations to the basic units of the
two systems, e.g. 778 It Ib/Btu,

ST brooks nonce of this and lays down in effeet that
energy, be it thermal, electrical or mechanical, is basically
the product of force and distance. Hence in SI the one and
only unil of energy (or work) is the newton metre (N m),
which has been named the joule. Similarly, whatever
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Form power takes it is a rate of generation or dissipation
of energy, so the one and only unit of power is the new-
lan metre per sccond, or joule per sceond which is called
the wall

“Sizes” of unity

The choice of the metre and the kilogramme as basic
units of fength and mass, as opposed to the centimetre and
gramme of present metric sysiems, gives coherently de-
rived units of more practical values in many cases, but,
even so, not all the coherent units are of a convenient size
for all applications. The metre, for instance, is a convenient
unit for such things as site plans, but is too large for
precision engineering purposes and too small for the ex-
pression of large dislances belween towns. Provision s
thus made for multiples and sub-multiples of the coherent
units, and the total fist of such factors is given in Table |,

Thus for precision engineering drawing the wsual unit
for dimensions will be the millimetre, while distance be-
tween towns will be measured in kilometres.

Practical application of SI units

An 180 commiittee has published a dralt recommenda-
tion concerning the use ol SI units, and has, in general,
observed two very imporiant and practical principles:

(1) That any unit which is already internationally re-
cognized and used shall not be lightly discarded even
though the unit in guestion be a non-St unit ar a
non-preferred multiple of an 81 unit.

(2} To Tacilitate international communication, the num-
‘her of ‘preferred’ multiples and sub-multiples for
any particular unmit should be restricted, so that in any
particular application the probability of all concerned
using the same multiple or sub-multiple would be preal.
The preference was expressed for mulliples or sub-
multiples separated by the factor 1000, i.e. of the form
104 *n where nis an integer, It follows that deca (10"),
hecto (102, dect (107')y and centi (M) are non-
preferred.

From these two rules come a number of ‘important
devisions. The internationally accepted time units, namely
the minute, hour, day, week, month and year, will con-
tinue in use. The division of the circle into 360 degrees
and the subdivisions of the degree, the minute and second
will also continue for trigonometrical purposes. The
supplementary 81 unit, the radian, will, however, figure in
dynamics problems as at present.

Further rules which are prescribed

The fact thal double prefixes are not alowed brings
out the unfortunate anomaly of having, as the basic unil
of mass in 81, a multiple of the basic unit of the cgs system,
because since double prefixes are not allowed then any
multiple or sub-multiple of the kilogramme must incvitably
be a different multiple or sub-multiple of the gramme.
Thus 1000 kg (or 1 metric ton, or | tonne or 1t} may only
be written as | Mg, while one millionth of a kilogramme
is writlen as | mg.
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TABLE 1
Multiples and sub-multiples of coherent units

Multiplication factor Prefix Symbol

1000 000 G (00 10 lem T
1 000 000 000 107 gl G
1 000 000 100 mega M
1 (KN [ kilo k
1410 1 heote h
1 1 deca  da
01 10~ deci d
001 - centi <
[(RVH 10 milli m
0000 00l 10— mioro
0000 0Ky 001 Lo~ naro n
000 000 000 00l - pico p
0-000 0O OO0 (0D OOl 1= Temlo f

(U D0 000 OO0 (00 (KK 10-%  alto a

It%s also recommended that if it is desired to modify the
size of a unit which is a quoticnt, then the requisite prefix
should be applied only to the numerator of the fraction.
For example, the N/m* as a unit of pressure or stress is very
- small. More convenient values should be obtained by
using kN/m® (X 1000) or MN/m® (X 1000000) rather
than by using N/em® (X [0 000) or N/mm® (X1 000 000).*

BSI booklet

- By canvassing opinion among some 50 member
b countries, 1SO has established, for each common SI unit,
* the multiples and sub-multiples which will be in common
use, With very few exceptions the present edition of the
~ BSI booklet PID 3686 The use of 81 units reflects these
b international agreements, and the booklet will shortly
appear in a new edition which will include the Tlatesi
international agreements,

There is an importani area in which the rule of separating
multiples by the lactor 1000 will not be able to 'be apphicd
in quite the same way, Although no firm pronouncement
on this particular aspect has been made by the 15O
committee, a deviation (rom the rule is clearly necessary.

The difference arises in respect of derived units which
are powers of the basic units, Examples are m* for area,
m* for volume and m* for second moment of area. It is
important to remember that when a multiplying or divid-
ing prefix iis applied to a unit which is raised to a power,
the prefix itself is also raised to the same power. bFor
exampie:

cm® . {em) = |0—tm” NOT 10 *m*

kmf=(km)’ - 1(m* NOT {¥#*m*
Thus for areas between 1000 and 1000000 square
metres, the dam®_=100m? (called ‘thc ‘are’) or the
hriz=10 000 m* (called the ‘hectare”) will be used, with
apreference for the hectare.

Similarly, second moments of arca of, say, steel beams,
would involve astronomical figures if cxpressed in mm?
or micrascopic figures if expressed in m', so itis probable
fhat cm? will be used in that field.

*Note: 1t is probable, howcever, that the N/mm® will often be
used to cxpress the strength of materials: the probable use of
the hectobar (107 N/m* and the bar (P N/m") 1o express
stress and pressure should also be noted.
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Formation of SI units

Thiys s child’s play if the rules arc observed. All that is
needed is a knowledge of first principles; provided units
arc made up which ecmbody only the basic units or
coherently derived units, the correct SI unit must emerge.
Thus moment of force or torque is the coherently derived
unit of force x the basic unit of length, i.e. the N m.
Or, momentum is ‘the product of mass and velocity,

kg m

i.c. S It is thus unnecessary to recite all the units in

comnron use. but they are all to be found in PD 5680

Yalue of coherence

We have seen how coherence gives simple relationships
between units rather than arbitrary conversion factors. The
immense value of this in computation is best demaonstrated
by examples worked in imperial and in S units.

Fxample |

A pump delivers z gal/min of water against a pressure of
v ft head. lgnoring the elliciencies of pump and motor,
calculate the motor input.

In the imperial system we must go through power re-
quirements in hp and use a conversion factor to obtain
the watls input. We thus require to express the work done
on the water in 1 1b/s and then convert to hp and so on.

10
7 galfmin = &0 % Ib/fs

10

Thus power - gy xzy fi Ib/s
10 zy

60 550

746 % 10
== _60>< 550 7Y watts

hp

Thus in this very simple calculation no less than four
arbitrary conversion factors are used.

Working in SI unils the discharge of the pump would
be p m*/s while the pressure against which the flow is
maintained would be g N/m=.

Power required ==p m¥fs < q N/m?

Nm )
“pQTg -Pdg T pg watts
No conversion factars—far simpler! !

It has been rcliably estimated that compulations in
SI units will be six times shorter andd six times guicker than
in imperial units. 11 would be a fair [urther deduction that
such calculations would also be much less prone to error.

Example 2

A lift of mass 2 tons is required to be accelerated upward
at 16 ft/s*. Neglecting friction, what starfing torque is
required if the cable drum is 3 ft diameter?
Force required to overcome gravity - - 2 tonf.

Force required to accclerate lifl
2 <16
o322 T

Fl

0:99 tonf




Total force =~ 2:99 tonf
) 2:99 .3
Starting torgue == 2

— 45 tonf It approx.
Note that g does nos appear in that component of Lhe
force required to overcome gravily, but it does appear in
that component required to accelerate the mass, This is
the anomaly of the gravitational force unit.
A liff mass 2 tonnes is to be accelerated upward al
3 m/s. Neglecting friction, what starting torque is required
if the cable drum is 1 m diameter?

The rope pull is required to overcome gravity, and to
accelerate the lift upward.

Thus pull required is (2 1000 % 9:81)

(221000 5) N=29-62 kN (approz. 3 tonl)

Starting torque required —-29+62 x 0-5 kNm

=14-81 kNm
(approx. 4-5 tonf 1)

Note here that g (9-81 m/s*) appears only in that com-
ponent of the force required to overcome gravity.

Example 3
An clectrical generator is to supply 32 MW. lts efliciency
is 88U, What horsepower is required to drive it? The
driving engine has an overall efliciency of 30, and uses
fucl with a calorific value of 18 000 Btu per Ih. What is ils
rafe of fuel consumption, in Ih/h?
32
Power required is 0-88 MW, or 3:-64 MW
hp required is 3-64 x 1340, or 4380 hp

4380 < 100

Power from the fuel will be T 3g  or 14900 hp

— 14900 < 550 {1t Ib/s

I Btu is 778 ft 1b {mechanical equivalent of heat)
The heat consumption is therefore

14900 > 500
T Btu/s

The (uel consumption is therefore

14900 < 550
778 = 18000 Ib/s, or 0-64 Ib/s

or 0:64 x 3600 1b/h, or 2300 1b/h.

ST uniy

An clectrical generator is to supply 32 MW, Is efliciency
is 88, How many MW are required to drive it? The
driving engine has an overall efficiency of 30, and uses
fuel with a calorific value of 42 MJj/kg. What is its fuel
consumption in kg/h?

32
The power required is 0.8 MW, or 3-64 MW

364 > 100
Power (rom the fuel will be 30 MW,

or12:1 MW, or [2-] M/s

25K

12-1
Therefore the fucl consumption is ree kgls,

or 0.289 kg/s
or 0-289 3 3600 kg/h, or 1040 kg/h.

The ST uses the same unils for electrical output, engine
power and calorific requirements per second. It compares
like with like. Traditional units do not recognize this. An
cngine is nol a generator, is not fuel, so they can’t have
the same units, so the thought runs. It was Joule who
found the common thread, which can save needless
conversions.

Transition .

It is worth remembering that, just as we shall take a
few years to effect the change from the imperial system,
so the present metric countries will need a few years (0
effect the change to SI from their currently familiar metric
systems. For this reason, in BSI, we are basing our metric
British Standards on S1 units, but shall also show cquiva-
lents, where dedirable, in currently familiar metric units
for the next few years. For example, il stress is expressed
in some multiple of the N/m?, it may also be shown in
kegf/mm® or kP/mme=.

MARCONI TELEVISION FOR SHEFFIELD HOSPITAL

The Marconi Company has recently installed and commissioned
a £4,000 closed-circuit television system [or the University Depart-
ment of Obsletrics and Gynaecology and for the Jessop Hospital Tor
Women, Sheflield. The system is used to facilitale undergraduate,
postgraduate, nursing and midwifery training, and te improve the
quality of care offered to patients.

The television camera, with a video {ape recorder and its own
monitor, has been $o housed as to be fully moebile, so that the system
can be used wherever electrical power is available, In addition, the
five labour wards, two operating theatres and lecture theatre projec-
tion roon are all linked by a vision, sound and talk-back system so
that recorded or live programmes can be shown in the lecture
theatre,

The camera used in the system, the Marconi V322RB, has been
designed specilically to meet the needs of educational closed cireuit
lelevision. It is, however, equally suitable for many small studio
applications, and for a variety of other closed-circuit requirements.
For the Jessop Hospital application the camera is fitted with a tripod
and a 4-1 zoom lens.

OSMA SLASH PRICES

Osma Plastics Ltd., the largest suppliers of plastics plumbing
products to the building industry, have made substantial price
reductions in their rainwater, soil, overflow and waste systems.
Waste and overflow pipework, for example, has been slashed by
over 22°,,.

The new price structure will come into effect in December, 1968,

GOODMAN PRICE DEMOLISHES ST. THOMAS® HOSPITAL

The northern balf of St, Thomas' Hospital is currenily being
demolished by Goodman Price Ltd. to make way for the second
slage in the rebuilding,

The three elements of the rebuilding programme are the FEast
Wing, the Il-storey ward block opened in the summer of 1966,
immediately in front of it is part of the southern half of the old
hospital which will remain in service for about another eight years:
and the area on which will be built during that time a 13-storey ward
block, a S-storey treatment block, and a residential and fraining
school block for nurses.
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g, HM. QueeN ELizapetn the Queen Mother, who is Chan-
g cellor of the University of Dundee and Patron of the Dental
B Hospital, opened the Dundee Hospital and School on Octo-
k. ber | 7th, [t is the first unit of its kind to have been opened
§ in Scatland for 14 vears. A blend of the old, incorporating
¢ the original buildings and the new, it provides Dundee with
g #he most modern facilities possible for the treatment of
b petients and the education of dental students.

- The idea of erecting a new hospital and school had ob-
- vious attractions; but this would have entailed a scarch for
E asite possibly remote from the University campus and from
E the centre of population and the sacrifice of much which was
k reasonably modern in capital building, For these reasons the
E idea of transferring, perhaps to the site of the new teaching
I hospital and medical school being built at Ninewalls, Dun-
£ dee, was rejectud.
¢ Work on the new building began in 1962 and the tower
e block was completed last year. Since then the physical re-
g construction and integration of the old and the new has
t been taking place,
¢ In the clinical area of the extended Dental Hospital are
E 115 dental chairs, and the intake of undergraduate
f students is intended to be 50 per annum with 10 to 15 post-
i graduates, The total cost of the building and equipment was
E £900,000.

- Layout

The building is T-shaped in plan, the “arms™ being pro-
¢ vided by the renovated Dental Hospital and School build-
¥ ings, three-storeys high, and the “leg” is the linking tower
 block which has 10 floors.

E  Provision had to be made for several streams of traffic.

- While there was no social reason for separating them, con-

§ gestion can casily occur. This may creale a “busy” ap-

b pearance but the chances were that efficiency would be im-

E peded. To a dental hospital come patients and relatives;

b ¢taff (professional, technical, nursing, administrative and

b clerical); and students of both sexes. In addition there must

£ be separate channels for the receipt and distribution of a

[ variety of stores and linen; the delivery and movement of

E equipmen: within the building had to be considered as did

. the disposal of waste with the minimum possibility of

b spillage ¢n ronte: and there was the question of the re-

i ception of heavy cylinders without damage fo the building,

E To meet the needs of patients and staff there are car

E parks at the front and rear, but for each category there are

£ separate entrances to the building. For patients travelling

E by ambulance and wvehicles carrying supplies there is a

& covered area in the tower black. brom this area are five

b separate entrances into the building.

L. To patients” entrance hall with a ramp up which a
patient can be conveyed either by wheelchair or
trolley.

2. To students’ locker and common room with casy
delivery of supplies to the kitchen near the door.

3. Academic entrance.

4, Plant room in which are situated not only calorifiers
and the large air compressors, but also connccting
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points for gas cylinders near the door so that carringe
of them through the building is minimal.

5. Electrical sub-station in which high tension current
from the grid is stepped down to supply the whole
complex.,

Services

Drainage, hol and cold water, steam, electricity, com-
pressed air, waste disposal and document delivery are
important vital services in a modern dental hospital and
school and these have been provided in a vertical duct
systemn along the length of the tower building. This nol
only ensures easy access for servicing, but also means
shorter lengllhs of near horizontal drains with the possibility
ol weeper falls.

Two vertical waste chutes for old plaster, cle., are situ-
ated at the west end of rhe tower, and plasier benches in
laboratories on the ithird. fourth and fifth floors are based
upon them. The chutes descend into bins in a special room
near the door from which casy removal to the Corpora-
tion refuse lorries can be achieved. The waste chutes in
the old hospital and school have also been retained.

Steam is provided from the University boiler house to
the Plant Room and serves not only the central heating
system which, in the tower bhuilding, is located in the
ceilings, but also for the autoclaves in  the clinical
departments.

The problem presented by the delivery of a large variety
of sterilised instruments to the chairs in the five ¢linical
floors was a factor in the rejection of central sterilisation
for the whole hospital complex. Separate sterilising rooms
with autoclaves placed centrally in each department with
different means of delivery according to departments has
been preferred.

Features of the Hospital

Lower Gronnd Floor, This is present only in the old
hospital building and contains the Engineer’s warkshop and
office, sister’s room, common and locker rooms for Dental
Surgery Assistants, Locker rooms for technicians and
some storage facilities, A special parcels entrance is pro-
vided with a lift for linen and olher stores to convey
them to the ground floor.

Ground Floor. The patienis’ entrance hall on the ground
floor has a kiosk in which the telephone exchange is
situated. This entrance hall is carpeted in an attempt to
reduce the transmission of dirt from the street 1o the
chinical areas.

The stafl entrance (old hospital entrance) gives access
lo common and locker rooms for both  professional
and technician staff and also o the Steward's store and
linen roonm.

The students’ entrance [eads to the students’ locker rooms
and common room and also an instrument development
workshop.

irst Floor. Here is found the main waiting hall at the
east end with a spacious reception office in which patients’
records are stored. From it an automatic document clevator
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ascends to all clinical floors. Behind the reception office
is the main hospital office, in which s situated the tele-
phone central dictation apparatus operated by a Lypist
pool.

Oppaosite the reception office, the diagnostic area is Lo be
found consisting of a main room with dight chalirs and
the radiographic facilities closely inlegrated with the arcas
for clinical examination. Separate rooms for waiting, stectlis-
ing, clinical photography, consultant clinics and automatic
film processing are provided.

FExtending westwards from the main waiting hall is the
aral surgery department with separate rooms for extrac-
tions under local anacsthesia, anacsthetic theatre, demon-
stration surgery, sterilising and staff rooms.

Behind the hospital office facilities in the old school are
situated the clinical pathological museum and the facilities
for academic administration.

Second Floor. On this floor is to be found the Conserva-
tion Department which forms a large “L™ in plan, one
limb of which is the old department modernised. whereas
the other is completely new sijuated in the tower com-
ponent. There are 40 chairs and units in the open areas and
nine in separate surgeries. Two sferilising rooms. a Senior
Lecturer’s room, a production laboratory, a darkroom and
wajting areas are also provided.

In the old school two teaching prosthetic laboratories
are 1o be found and also in the retiring rooms for the
Professor of Dental Health and Leclurcrs in Dental Pros-
thetics. .

Third Floor. The Periodontal Department is the clinical
area on this floor and contains nol only a main clinic
bul also sterilising, Scnior Lecturer’s Demonstration and
waiting rooms. ‘

There is also an Qperative Technique Laboratory in
which students can construct crowns, bridges and inlays for
patients as well as practice restorations on the phantom
head.

Fourth Floor, This floor is mainly devoted to Prosthetic
Dentistry containing a large ¢linic area, retiring rooms for
the Professor and Senior Lecturer, demonstration surgery,
waliting area and production prosthetic laboratory. The
Regional Consultant Orthodontist has a surgery and an
office on this floor.

Fifth Floor. The dental care of children is the funclion
of this floor— it being divided into two closely integrated
parts. One is concerned with thelir general dental care and
children under 13 years of age come directly 1o this arca
for initiat diagnosis and preventive or conservative care.
There is both a demonstration surgery and a reom for the
Senior Lecturer. The other part is devoted to Orthodontics
and consists in addition to the main clinic area, of a Senior
Lecturer’s room, separate surgeries, model storage room
and a production orthodontic laboratory.

The waiting area, sterilising room and seminar room
are shared by the two parts of the combined Depart-
ment.

Sixth Floor. This is the lowest academic floor and n
commaon with the higher floors is served only by the two
academic ifts on the west side of the tower, though access
15 also provided by both staircases.
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Apart from a Board Room this floor is devoted to formal
teaching with iwo lecture rooms separated by a common
projection room. The larger lecture room provides for 164
and the smaller for 56 students. There is also a demon-
siration and a seminar room.

Automatic projection, blind and light controls are pro-
vided in both lecture rooms and screens for closed circuit
television the dnput of which ¢an be {rom any demonstra-
tion surgery or raom.

Seventh Floor. Here we have the teaching laboratory
for both dental anatomy and histology and patho-histology
for 50 students. There is a demonstration/muscum for
dental anatomy, a retiring room for the Reader and
rescarch laboratories for investigation of normal dental
structure. In addition, research rooms {or dental materials,
physical and chemical, are situated on this floor.

Eighth and Ninth Floors. Whilst individual rooms have
been provided for Scnior lecturers and Professors, re-
search rooms have been designed functionally rather than
personally. On these floors separate rooms are devoted
lo electron nyicroscopy, photography, photo micrography,
X-ray tracing, patho histology and biochemistry. Each re-
search worker is provided with at least nine feet of bench
space at sHting height so that he has a built in desk and
above a glazed book shelf and cupboard spacc. Basic
bench design has been modified according to the specialised
Tunctipn of the research room.

On the eighth floor also there is a large hospilal patho
histological laboratory situated near the lift for the receipt,
processing and reporting on biopsy and other specimens.
The retiting rooms for both the Professor and Senior
Lecturer in Dental Surgery are provided on this {loor,

Lifts

There are two lilts from the pafients’ entrance hall 1o
the wauliting areas of the clinical departments sitaated one
above the other in the first five floors of the tower, but
the associated staircase ascends the whole height of the
building. Two lifts ascend from the academic entrance
with a slaircase to all floors above the first. These lifts are
not for patients' use, The two lifts opposite the stall and
students’ cntrances have been retained. fo serve the recon-
ditioned parts of the complex.

Conclusion

It is belleved thal in this extended complex attractive
clinics with good facilities for all types of dentistry have
been provided, whilst in the academic arcas the modern
needs of both dental education and research have been
met.

Architeet

The late . P. Robbie succecded by Martin T. Wellwood
in collaboration with the late James Deuchars, Regional
Architect.

Consultant Lingineers

Ramsay and Primrose, Glasgow and Edinburgh, in col-
labhoration with E. L. Taylor, Regional Engineer.

Contractor
Charles Gray (Builders) Ltd.
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QUEEN OPENS KING’S COLLEGE HOSPITAL EXTENSION

ON WEDNESDAY, 23rd Odtober, Her Majesty the Queen
formally opened the new ten-storey ward block at London’s
famous King's College Hospital.

The £1.400000 project has been completed by Y. ).
Lowvell {l.ondonj L.td.

Distinctive features of the building outside inciude
nylon-coared sreel peristyles, slatted sunbreakers and peri-
meter beams faced with hammered granite aggrepate.

Inside, the arrangement of the building is as follows.
The basement houses most of the plant rooms, the main
kitchen, workshops used by the hospital’s engineening
section, and is extended by underground corridor links (o
the older main hospital and a nurses home.

The ground floor contaling a cobalt unit, special X-ray
facilitics, hot isotope laboratories, a caesium unit and
staff rooms. Concrete walls 30 fin. thick surround the
cobalt unit and viewing panels are of the same thickness
in optical glass.

Above this level, basic floor use pattern is: st floor,
wards and ophthalmic theatre; 2nd floor, wards; 3rd Noor,
wards and diabetic section: 4th floor, malernily wards,
baby care and mothers’ facilities, laboratories; 5th, 6th
floors, maternity wards, nurseries; 7th floor, nurserics and
maternity facilities, delivery room, private patients’ accom-
madation; 8th floor, delivery rooms, operating thealre,
wards, x-ray depantment, training area, fathers’ room;
bth floor, laboratories, common rooms, staff areas, plani
rooms; 10th floor, plant and equipment, Hilt motors.

Architects of the project were George Trew Dunn and
the quantity surveyors were Crump and Pariners. Others
involved were consulting engineers Ove Arup and Partners,
mechanical consultants Dale and Benham and Barlow
Leslic and Partners, electrical consultants.

STEEL BOILER AND SUPERHEATER TUBES

A major revision of B.S. 3059 Sicel boiler and super-
heater tbes (metric units) has recently been published.

Separated into two parts, this standard includes require-
ments both for carbon steel tubes without specified clevated
temperature properties and for carbon alloy and austenitic
steel tubes with specificd elevated temperature propertics.

Provisions are now included for the latter tubes to be
supplied to alternative test requirements, designated Test
Categories | and 2. Test Category | provides the mandatory
ultrasonic non-destructive testing of the tubes, details of
which are included in an appendix.

The standard covers electric resistance welded, hot
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Electronic Communications

A comprehensive electronic communications system and
television and radio relay have been installed by British
Relay.

The company’s nurse-call communrications installation
comprises 8 sister control stations, 13 nurse control stations
and patient calling positions in 162 bedhead locker units,
26 bathrooms and 55 itoilets,

Fach bedside locker throughout the new ward block is
fitted with a remote-control panel carrying the controls
for the nurse-call communications system, radio controls
and a mains socker for specialised equipment. Each day-
room fis equipped for television relay for all programmes
including BBC-2 colour.

A special fitment plugged into the bedside panels allows
seriously il or inert patients to summon immediate assist-
ance by means ot gentle pressure on a hand-switch,

When the nursing dtaff answer a patient’s call they in-
dicate their presence at the bedside by pressing a special
push-button switch which illuminates indicator lights in
the corridor giving instant stafl location facilities.

When a patient calls for assistance, the foifowing colour-
ed lights code indicates on the sister's or nurses’ control
station panels and in the corridors: a steady red light for
a normal patient call, a yellow dight to show that a nurse
is present in the patient’s room, a green light to indicate
that a sister is present, a steady red and yellow light 1o-
gether means that a call has been made and a nurse is in
attendance, a flashing red Jight indicates an urgent call hy
a patient or that a nurse requires assistance.

In addition to the lamp indicators, buzzers sound for
ane secand at eight-second intervals for normal calls and
at one-second intervals for-emergency calls.

Abstracts of information supplied by the British Standards Institution

finished seamless and cold (inished seamiess tubes, and in-
cludes in an appendix details of preferred outside diameters
and thicknesses. This appendix aligns with Draft 150 Re-
commendation 1495 Boiler tubes: dimensions, lolerances
and conventional masses per unit lengih.

Requirements are specified for chemical composition-—-
including permissible deviations on product analysis; room
temperature and clevated temperature mechanical pro-
perties: flattening; drift expanding; and hydraulic tests,

The standard also contains an appendix giving details of
the stress rupture properties of the specified carbon, alloy,
and austenitic stainless stecls.

(B.S. 3059, price 15s.)
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NEW TESTERS AND CHARGERS FOR
NICKEL-CADMIUM BATTERIES

A range of compact battery capacity testers and constant-
current chargers has been introduced by Richmond Elec-
tronics (Markyate) Ltd., Hicks Road, Markyate, Hers.
The cquipment is available through Cadmium Nickel Bat-
teries Ltd., Park Royal Read, London, N.W.10.

Each is a portable unit which may be used free-standing
or incorporated in a 19-in, standard rack.

The Type 2 tester can mcasure the capacity of batteries
from 0-30V (nominal) with a discharge current of O-50A.
Battery discharge is at a controlled rate and a variable
trip-fevel device automatically disconnects the battery at
a predetermined voltage. A “test complete™ lamp iHumi-
nates ag this stage and, if required, an alarm can be caused
to sound.

Battery capacity is indicated at Lhe end of the discharge
period on a four-digit counter. This dircctly gives a per-
centage ong¢ hour or ten hours, according to capacity
rating,

The Type 3 tester is a smaller version of the ‘T'ype 2
for users requiring equipment for balteries from 10-30¥
(nominaly with 10-25A discharge.

The three chargers have respective outputs ol 10A,
20A and 30A, thyristar controlled {o within an accuracy
of +2 per cent. Charging time is indicated by a four-
digit counter operating in increments of 0° | minute,

All units are suitable for operation on 230V 50Hz or
115V 60Hz supply. When a lester is rack-mounted to
gether with one or more chargers, a programmer can be
supplied for automatic switchover from discharge to
charge.

This equipment can be used [or batteries installed in
hospitals for emergency power.

NEW PROTECTION DEVICE FOR MOTOR
DRIVEN MACHINES

The 30-98 Company Ltd. of Horley, Surrey has now
developed a motor averload trip unit which operates
virtually instantaneously, so giving maximum possible pro-
tection to any motor driven machine.

Known as the “Fastrip V7, this instrument has been
designed to provide protection for motor-driven machines
which may become overloaded either through mechanical
defect or the ingress of foreign matter. It may, of course,
be used in some cases to supplement conventional overload
devices where these give inadeguate electrical protection
under ceriain conditions.

The advantage “Fastrip V7 has over all conventional
trip units, slipping clutches and shear pins is that it can be
set 1o absorb the usual excess current associated with
starting with a fully adjustable range of from 1 to 30 seconds,
This allows the trip point to be set to as little as 1%,
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above the narmal running current of the motor and (he
unit can be set Lo trip within 0 1 sec.

An additional feature is the “rate of rise” control which
can be set to monitor the rate at which the current rises
and trip immediately the permissible rate of rise is ex-
ceeded quite independently of the pre-sct Lrip level.

The “Fastrip V" is manufactured in two  versions,
one for use with 2228V ACDC supply and the other with
a tapped mains transformer for a 110 to 430V AC 50 Hz
supply.

A 3 phase adaptor unit is also available which will ¢n-
sure complete protection for all the three phases.

NEW DIFFERENTIAL PRESSURE REGULATOR

Danfoss (London) Ltd., 6 Wadsworth Road, Perivale,
Middlesex, announce the introduction of their lype AV
dilferential pressure regulator which may also be used as a
flow limiter or constant flow regulator.

The type AVD is a self-contained automatic water
valve with a proportioning action, operating on a change
in differential pressure. When used as a differential pres-
sure regulator, the AVD provides supplementary control
far central, group and district heating systems which already
incorporate Danloss type RAV thermostatic radiator valves
or Danfoss type FIVR return temperature limiters. When
used as a MMow limiler, the valve ensures that the maximum
quantity of water permitted in a system zone s mot ex-
ceeded, whilst its use as a constant flow regulator cnables
it to malintain a basic load in the system. In cold water
systems, it can be used o good advantage in conjunction
with the Danfoss type RAVA hermostatic two-way valve.

When delivered, the AVD is set up for direet action
reverse action being obtainable by exchanging the positions
of the adjustment and diaphragm units (both unifs are
secured by 4 screws). The two unrits may be removed
when the regulator is installed without draining the system.
Two air venting screws are fitted to the diaphragm hous-
ing. The connector for the impulse tube marked 7
must be connected to the upstream pressure, the conneclor
marked ¢ ° being connected to the downstream pressure.

The new valve has a maximum working pressure of
142 Ih/in® (10kp/em?) and a maximum water temperature
of 1957 (90,

Further details, including price and delivery, are available
on request to the manufacturer.

AUTOMATIC LOW-LEVEL BETA COUNTER
PROVIDES MEASUREMENT OF LOW-LEVEL
BETA-RADIATING SAMPLES
The wew Philips avtomatic Yow-level planchet beta
counter is designed for use whenever (s necessary do
measure the low-activity beta radiation of a large scrics
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of samples in medicine, biological work, and research in
chemistry and biochemistry.

The instrument consists of all the equipment necessary
for detection, automatic sample changing, compensation
for backpround radiation, counting and digital recording.

Accurate measurement of low-level beta aclivity de-
pends primarily on the reduction of background radiation -
not only gamma radiation but also cosmic ray mesons
which are affected very little by normal shielding. This
instrument uses a measuring detector surrounded by a
“guard™ Geiger Miiller tube designed specifically [or use
as a guard counter against cosmic radiation,

Every meson producing a pulse in the measuring tube
triggers the puard tube as well, Only those puises from
the detector that are not coincident with the guard counter
output arg counted, Thus, in effect, background radialion
is subtraclted from the total radiation detected, lcaving
only the radiation from the sample to be measured.

All eleclronics are housed in standard 19-inch panels,
providing a compact, self-contained arrangement. Modi-
fied versions, using G-M or scintillation  detectors, are
available. NLV. Philips’ Gloeilampenfabrieken, Eindoven,
the Netherlands (Industrial Equipment division),

10 INCH DIAL TANK CONTENTS GAUGE

The Eurogange Co. Ltd., Imberhorne Lane, East Grinstead,
Sussex, have tnireduced a new size of permanent reading
tank contents gauge. To be known as the EG 250 Permanent,
the gauge provides the same facilities as the EG 160 model,
but for the lact that it has a 10 in. (254 mm.)} dial instcad of
6} in. (159 mm.). Both gauges are designed to operate with an
air bell to give remote readings.

The EG 250 Permanent, which is suitable for surface
mounting, is encased in a light alloy housing, and can be
supplied with the 10 in. (254 mm.) dia. dial calibrated to suit
customer’s requirements. In its standard form the gauge
can be used with storage vessels up to 20 ft. (6-1 m.) depth, or
by using alternative equipment, up to 50 ft. {152 m.) depth.
The standard air bell is suitable for remote readings up to a
distance of 300 {1. (915 m.) from the storage vessel. Alterna-
tively a special bell can be used for remote readings up to 500
fe. (1525 m.).

NEW RANGE OF PIPELINE STRAINERS

Following the recent developmeant and testing, production
and destribution are now going forward at Samuel Birkett ol
their new range of Pipeline Strainers.

The Pipeline Strainers are designed to be equally eficctive
with steam, water, oil, gas or air. They have self-aligning
screens and a straining area several times that of the pipeline
bore. They have ample clearance around the screens, and
present the smallest possible resistance to flow. The standard
screens of brass or stainless steel are extremely durable and cun
casily be removed for ¢cleaning or replacement.

Available in gunmetal, cast iron and cast steel, Birkett
Pipeline Strainers will withstand steam temperatures up lo
650°F. and maximum working pressure up to 350 p.s.i.g.

The Birkett Pipeline Strainers come in cight sizes, ranging
from }” to 6", and usually can be supplied from stock. Further
information from Samuel Birkett Ltd., Quecn Street Works,
Heckmondwike, Yorkshire.
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NEW POCKET PAGING RECEIVER

A new mini Pocket Paging Receiver, which is now available
with Cass Tele-Tracer wireless paging systems, is the smallest
selective paging receiver available today.

Tele-Tracer systems enable individuals to receive an
instantaneous call signal. Coded calls can be transmitted to
indicate source or purpose of call, The new receiver, weighing
less than 21 ozs, and }” thick, is designed to be carried loose
in the pocket. A pocket clip is available.

Solid state and integrated circuitry is employed throughout
the unit. The casing is of high impact plastic. The receiver can
be powered cither by dry batteries or by rechargeable accu-
mulators.

FFor the rechargeable type of receiver, charging hoards are
available for 10, 30 and 50 receivers, Automatic indication is
provided {rom the charging board to the telephone operator
s0 as 1o indicate whether a person is in or oul.

Further information from Cass Electronics Ltd., White Harl
Yard, Guildford Street, Chertsey, Surrey.

CHEMICAL DOSING PUMP

A new low output chemical dosing pump has just been
infroduced by Richard Grosvenor & Co. Ltd., 53/54, Vicloria
Road, Surbiton, Surrey.

Developed from the “Pygme™ boiler feed pump, it consists
of a worm drive gearbox transmitting the reciprocating action
to an abl stainless steel pump end.

The pump has a 1”7 stroke and nine different plunger sizes
giving outputs from 3}-60 g.p.h. Pressures up to approx-
imately 1,000 p.s.i. are possible with motors [rom } -} h.p.

The separate valve units can be placed in any of five
alternative positions to suit a particular installation. Each
valve unit has a ball seating on renewable double O™ rings.

Alternative materials are available to handle a variety of
aggressive liquids.

DAWSON-MMP WASHIER FOR BABIES’ FEEDING
BOTTLES

At the new Malternity Unit of the Northgate Hospital at
Greal Yarmouth, the washing of the babies’ feeding bottles
18 carricd out automatically by a machine supplied by Dawson
Bros-MMP Litd. of Woodford Green in Essex.

The bottles are washed in special baskets, Three baskets
at a time are loaded into the machine, each basket holding ten
bottles. The baskets of bottles rest on a trolley which com-
mences aulomatically to move so that the jetting impinges on
cvery surface of the glass both internal and external, Because
of the movement there is an adequate draining period between
internal jettings which means that the bottles (horoughly
drain during treatment. After the detergent wash there is a
[resh hotl water rinse which removes all traces of detergent
and thoroughly freshens the insides and outsides ol the bottles,
By the time the detergent washing and rinsing processes are
finished, which can take anything up to five minutes, a pilot
light which has been on during this cycle goes out. Should the
door be opcned before the washing cycle is complete an
automatic safety cul-oul stops the machine. An Armour-
plate glass panel at the front gives full view and access to the
interior of the machine.
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NEW RANGE OF PNEUMATIC PRESSUREK
TRANSMITTERS

A new range of Pneumatic Pressure Transmitters, the 300T
series from Taylor Insirument Companies {Furope), Lid., of
Stevenage, Herts, have an absolute accuracy of | 0-59%.
This range of transmitters will shortly be in production at the
Tavlor Stevenage factory, for delivery of the Differential
Pressure versions by the end of this year.

The new 3007T series are non-indicating force balance units
transmitting a signal proportional to the differential produced
by the primary element. The transmitters are ideal for use
with industrial boilers to control flow of steam, leedwatcr,
fuel, air, furnace pressure and boiler drum level.

Range limits from minus 800" w.g. to plus 8007 w.g., spans
from 57 to 800" w.g. and static pressures from 500-6,000
p.s.i.g. make the 300T a highly versatile and flexible series ol
instruments. The six instruments inifially available cover high,
medium and low ranges, which are 200--800° w.g., 20-250" w.g.
and 5 50" w.g. respectively, Repeatability is within 0-1 9.

The 300T series are designed to balance out changes in
ambient conditions, and the accuracy of the instrument is not
affected by chapges in process temperature,

Further information, photographs or schematic diagram
available on request.

FALKS CHAMPION BULKHEAD FITTING

A bulkhead fitting which can be surface or semi-recessed
mounted has been produced by Falks Lid., 91 Farringdon
Road, BE.C.1. Called the “Champion™, the body is non
corrosive, being pressure dic-cast {from LM6M aluminium
alloy; ctch primed and finished externally in satin black stove
enamel.

The clear prismatic glass cover has internal prisms to
provide excellent light distribution. 1 is held in place by two
recessed captive Philips-head screws, against a specially
preformed neoprene pasket ensuring weather resistance.

The Champion has a recommended retail price of 30/-,
It is equipped with a porcelain B.C. lampholder, to take a
Q0100 watt lamp. Dimensions are 97 long, 417 wide and 4}
deep.

NEW X-RAY VIEWER

A new device for viewing x-rays has been developed by the
Colour Centre Ltd. Known as the ldealite Model CC 1818, it
has an illuminated screen 1717 < 1717 and other sizes are also
available to take transparencies, either black-and-white, or
colour, up to 2 ft. by 8 ft.

Its most important feature is that it provides cool, even
illumination from a single fluorcscent tube, diffused by a
patented parabolic reflector. Little current is consumed and
negligible heat is given off,

The Idealite Model CC 1818 has a comparativelv narrow
depth, and it will hang or stand. A stove-cnamelled steel case
encloses the unit. Various colours are available in flat or
hammered finishes. 1t is also hoped to offer an all-plastic
modelin the near luture.

Various voltages are available—210/240 and 110/125 AC or
Gand 12 DC,

Further information from The Colour Centre Ltd., Farn-
ham Rovyal, Slough, Bucks.
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UNIVERSAL RADIATORS LAUNCH
“LINK-UP” PIPE

Universal Radiators Ltd., Argyll Works, 71, Priory Road,
Hornsey, London, N.8, this month enter a new market to
launch their new ““Argyll Link-up”™—a new range ol inter-
changeable copper pipes,

The “Link-up’ range consists ol copper pipes, angles and
bends, in seven differcnt bore sizes, designed to enable com-
plete plumbing systems to be specified on the drawing board
lor pre-fabrication at ground or site level. Each component
fits into the next ready lor brazing or soldering.

14th October, 1968.
Tk EniTor,
Dear Sir,

I was interested to read Mr. A. C. Watson’s article in your
September issuc dealing with the sound level of “‘emergency
generating plant™. Whilst in agrcement with much of what
Mr. Watson has to say, | think it should be pointed out to
your readers that it is certainly possible to have diesel engined
generating sets sound-proofed to quite low levels. Tn fact, to as
low as 50 db.

The decibel readings ol the units 10 which [ refer are taken
at a distance of only one metre [rom the generating set.

As the machine comes complete with its own built-in
exhaust, air-intake and cooling, fucl tank and fuel control
systems, and is completely housed in its own sound-proofed
and weather protected cabinet, it is not necessary to usc an
acoustic building. In fact, it is not even necessary for the unit
to be installed in a building at all.

The G. & M. Power Plant Co. Ltd., of Ipswich, have, lor
the past year, been supplying such equipment into the ilm and
television industrics, where perhaps, the problems are even
more critical when noise levels are 100 high. The sets marketed
by G. & M. Power Plant, whilst being totally enclosed for
sound-proofing and weather protection, provide complete
accessibility for maintenance purposes, as quite large sections
of the outer cabinel can be opened in a matter of seconds,
wilhout the use of special (ools.

It is possible to have mains failure equipment mounted
either in the set or remote from it in cubicles or in a wall
mounted form.

The price of silence is marginally more than Mr. Watson's
graph, but as the G. & M. generators do not require acoustic
buildings or expensive installations, the overall costs are, in
fact, very much less.

Another important consideration is the fact that the G. & M.
sets, being completely portable, relying upon no mains or fixed
services, can be removed [lor re-siting at any time when
redevelopment or reorganisation of hospital buildings becomes
necessary,

Y ours faithfully,
J. B. RoweLr,
G. & M. Power Plant Co., Ltd.

Brunton House, 19 Church Crescent,
Sproughton, Ipswich, Suffolk.
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OBITUARIES

D. A. Hughes .

We regrel to announce the death on 29th October, at home
in Winchester, of Mr. David Arthur Hughes, C.B.E., C.Eng.,
F.1.Mech.E.

Mr. Hughes was lately Chief Engineer, the Ministry of
Health. He was clected an Honorary Member of the Institute
of Hospital Enginecring on Friday, 29th May, 1964, al the
21st Anniversary Dinner in Cardill, the organisation then
functioning under its previous title.

A. M. Bain

We regret to announce the death on 30th August of Mr.
Arthur Mechan Bain.

Mr. Bain served an apprenticeship with The British Eleclric
Plant Co. Ltd., lfollowed by two years with Walter Dixon &
Co., Consulting Engineers. Afller three years at sea he was
appointed Resident Engincer to the Orphan Homes of
Scotland, Bridge of Weir in 1920, In 1941 he became Resident
Engineer at Hairmyres Hospital, East Kilbride, being appoint-
ed Superintendent Engineer upon the formation of the Health
Service. He remained in this post until his retirement.,

Arthur Bain was ¢lected a Member in 1944, and was a very
active member who took a leading role in establishing the Wesi

of Scotland Branch of the Institute, He served as a member of

Council for some fifteen years. In his private life he was an
allround sportsman and was a particularly enthusiastic curler,
a sport in which he excelled.

JOINT SCOTTISH BRANCHES CONFERENCES

The sixth Joint Scottish Branches Conferences was held at
Gartloch Hospital, Garteosh, Glasgow, from Thursday, 3rd,
to Saturday, 5th Qctober. Papers were given on Maodern
Trends in Hospital Sterilisers, Disposal Chutes, Reduction of
Elcctricity Costs, and Gas goes to Hospitals on the first two
days. The final session on the Saturday morning took the form
of an Open Forum when three Administrators answered
guestions on administration problems.

It is intended to publish the papers given in the Journal.

The chairmen of the various sessions included A, Wolher-
spoon, Assistant Chief Engineer, Scottish Development
Department; K. W. Wilson, Regional Engineer, Western
Regional Hospital Board; A. Russcll, Regional Engincer,
South-East Regional Hospital Board; and €. Neil Anderson,
Deputy Regional Engineer, Western Regional Hospital Board.

The whole conlerence was a great success, with average
atlendances of over filty, which surely points to the high level
of interest and keenncss in Scotland, The organising com-
mittce is to be much congratulated. The accommodation made
available at the Gartloch Hospital and, in particular, the
catering facilities were of the highest standard.

The Secretary of the Institute and Mrs. Furness attended the
Conference and were most grateful for the warm welcome and
hospitality which they received.
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WLEST OF ENGLAND BRANCH

A meeting of the West of England Branch was held at Tone
Vale Hospital, Taunton, on 13th July, 1968,

In opening the meeting, the Chairman welcomed 1. Arnold
and F. Hicks, of British Steam Specialties Ltd., Leicester, who
had been invited to address members on (he subject of the
Angelery Hol Water Generator.

Mr. Arnold began by showing various examples ol steam
consumption, together with appropriate formulae, on the
blackboard, and followed this with a number of slides, Mr,
Hicks then took over and gave many instances of savings in
steam and installation costs which could be effected by the use
of the generator.

A discussion followed in the normal way.

LANCASHIRE BRANCH

On 28th Seplember a Meetling of the [ancashire Branch
took the form of a visit to the Fylde Water Board™s Treatment
Plant at Fishmoor near Blackburn., Members were conducted
on a tour of the plant by W. B. Ramsay, Resident Engineer and
Agent, and J. Williamson, Plant Foreman.

We have received a detailed description of the processing at
Fishmore which lack of space prevents us from publishing in
this issue. We intend o include the information, however, at
a future date.

PERSONAL
K. C. Magce

Mr. K. C. Magee retired from the Service on 28th October
as Group Engineer 1o Southend H.M.C. He rececived his tech-
nical education at the Municipal Technical College, Hull, and
served an apprenticeship with Amos & Smith Ltd.; he subse-
guently obtained a 1st Class B.o.T. Certificate and was elected
M.L.Mar.E.

Afler a varied engineering experience at sca and in indusiry,
Mr. Magee became Engineer-in-Chiel at  Anlaby Road
Hospital, Hull. Two years later he was appointed Chiel
Mechanical and Electrical Engincer for all the hospitals,
sanatoria, ete., run under the County Borough of Southend-
on-Sea. On Vesting Day, 1948, his responsibilities were
transferred to the Health Service.

From 1948 (o 1953 Mr. Magee was actively engaged on
experimental work combating the hazards of static electricity
in operating theatres, and much of this work was published in
1953, This was followed by experiments with the use of High
Vacuum High Pressure Steam in hospital autoclaves and this
was published in 1958 and rcferred to in the Lancer a year later.

Mr. Magee has actively supported London Branch activities
since being elected a Member of the Institute, and is at present
a4 member of the latter’s Council. He was awarded the M.B.E.
in the 1968 New Year's Honours List,

W. L. Williams

Mr. W. L. Williams began his carcer in the hospital world as
a junior engineer at the Central Middlesex Hospital in 192]
and, afler seven years, was appoinied Assistant Engincer at
St. Alfege’s Hospital. In 1941 he abtained the post of Enginecr-
in-Charge at St. Giles Hospital, London, and, in 1948, was
selected from a large number of applicants for the position of
Group Engineer to the Southmead General Hospilal H.M.C.
During this period Mr. Williams was responsible lor many
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minor ¢apital schemes and made valuable contributions to the
planning of major capital schemes.

In 1958 the Ham Green H.M.C. was added to the Group
and Mr. Williams directed a crash improvement programme
which enabled 250-300 beds to be opened within twelve
months. He co-operated fully with Filton Technical College in
commencing the first training scheme for hospital engineers in
the country.

Mr. Williams vigorously supported Lhe work of the Institute
and particularly of the West ol England Branch.

Mr. K. Law has been appeinted Hospital Engineer to the
Wellingborough Sub-Group. He comes into the Service from
industry.

Mr. H. Moffat has been appointed Group Engineer to
Derby No. | H.M.C. He also comes into the Service from
industry.

Mr, A. Waters has been appointed Group Engineer (o Little
Plymstead H.M.C., and was previously Hospital Engineer al
St. Audry’s Hospital, Woodbridge.

WYTHENSHAWE KITCHEN CONTRACT

The Manchester Office of Moorwood-Vulcan Ltd. of Sheffield
has been successful in obiaining an order valued at £24,000 for new
kitchent equipment al Wythenshawe Hospital, Manchester,

The Consulting Engineers are Ernest Griffiths & Son, Brom-
borough: Mechanical and Electrical Contractors, Richard Crittall
and Z. D. Berry of Liverpoaol.

NEW HOSPITAL CONTRACT FOR MATTHEW HALL

Matthew Hall Mechanical Services Ltd. are to receive an order 1o
the value ol approximately £1 million for the installation of mechan-
ical services to the new Devon and Gxeter Hospital, 10 be constructed
al Wonford, Exeter, for the South-Wesiern Regionul Hespital Board.,

The hospital will comprise a main building on two floors, and a
seven-storey tower block, The main building will conlain an out-
palients” department and operating theatre; pharmacy s physiother-
apy and occupational therapy; accident and emergency departments
with associated operating theatres; a main operaling suite with 8
theatres and C.8.85.D.; X-ray diagnostic and radio (herapy depart-
ments, and all hospital administration and teaching departments,
An area laundry is also included on the site. The services for which
Matthew Hall will be respansible include air conditioning, heating,
hot and cold water, ventilation and medical gases.

Architects: Watkins Gray Group 1.

Consulting Engineers: Hoare, Lee & Partners.

Main Contractor: Higgs & Hill Ltd.

FULHAM HOSPITAL BOILLRS

A 25,000 Ib./hr. Ruston Thermux boiler is one of three recently
delivered for the new £11m. Futham Hospital. O the other two, one
has a similar output while the other is a 20,000 1b./br. unit. All
aperate at 120 [b.fsq. in.

Together, the three boilers will supply complete heating and
process steam for the whole project, A 60-lon crane was used to
unload the boilers.,

The Heating Consultants are Donald Smith, Seymour and Rooley,
Heating Contractors are Rosser and Russell, and the General
Contractors are Higgs and Hill Lid.
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SITUATIONS VACANT

QUEFEN CHARLOTTE'S AND CHELSEA HOSPITALS

HOSPITAL ENGINEER

HOSPITAL ENGINEER required, Major building pro-
jeet due to hegin shortly, The successtul candidate should
have the H.N.C. or cquivalent and be accustomed  to
interpret drawings and specifications and to set out jobs
for tradesmen, Consideration will be given to the appoint-
nient on an ahated salary scale of an applicant withount the
stipulated gualifications, Salary £1,345 rising to £1,575 per
annum plus Lundon Weighting, Accommodation adjacent
to Queen Charlotte’s Maternity Hospital will be available
within some months,

Applications to _be sent to the House Governor, 339
Goldhawk Road, London, W.6 within two weeks of the
appearance of this advertisement,

NUFFIELD ORTHOPAEDIC CENTRE,
HEAIDNNGTON, OXFORD
HOSPITAL. ENGINEER required at this hospital, Applicants
must have a thorough practical training in mechanical and elee-
trival engineering with a sound knowledge of steam boiler plant.

One of the following qualifications, or an cequivalent approved by

the Minister of Health, is desirable: —
1., Higher National Certificate or Higher National [Diploma in
Mechanical Fngincering with endorsements in Industrial Or-
ganisation and Management and Principles of Fleetricity or
Electro-Technology, it this was not taken as a subject of 1he
course; or
2. Higher Nationa) Certificate or Higher National Diploma in
Electrical Engineering with endorsements in  Industrial Or-
ganisation and Management and including (at 8,00 or 02
level, or with endorsement in) Applied Heat and Applied
Mechanics, provided he has suitable practical experience in
mechanical engineering; or
3. City and Guilds Mechanical Engincering Technicians  Full
Technological Certificate (Part 111) which must include Plant
Maintemance and Works Service,
Sulary £1,270 rising to £1,500, plus £50 responsibility allowance.
Further particulars can be obtained by telephone to the Group
Engineer, Oxford 64811,

Applications, giving full particulars, including age, experience,
(ﬂmlilicutimls and names and addresses of two referees to be sent to
the Secretary by 30th Novenher, 1968,

WINCHFSTER GROUP HM.C.
WINCHFIELD HOSPITAL, NR. BASINGSTOKE

ASSISTANT ENGINEER required at the above hospital. The post
provides excellent experience for a voung Engineer wishing to make
advancement in hospital engincering, Day refease facilities given for
further study. Applicants should preferably possess Ordinary National
Certiticate in Fnginecring or equivalent, Salary scale: £975-£1,270
pit. Abated scale for suitable candidates not in possession of these
qualifications, Residential accommodation may be uavailable. Appli-
cativns, with numes of three referees, to Group Secretary, Royal
H:unp.\‘hilrel County Hospital, Winchester by 22nd November, quoting
Ref, HE1Z1,

MOORHAVEN HOSPITAL MANAGEMENT COMMITTEE

GROUP ENGINEER required for psychintric hospital group of
764 beds, Salary scale (124 to 24 points) £1,550 to £1,805 per annum
for qualified stafi, plus responsibility allowance of £50. Additional
gratuity paid as appropriate for hours worked vver 45 per week,

The muin hoiler plant has just been converted to oil firing. Appli-
cants must have had wide experience in the management of mechani-
cal and  electrical engineering plant similar to that of maodern
hospitals, and should hold the following qualifications: —

(i) Higher National Certificate or Higher National Diploma in
Mcechanical Engincering with endorsements in Industriaf Or-
wanisation and Management and Principles of  Electricity or
Flectro-Technology, if this was not taken as a subieet of the
course; or

(ii) Higher National Certificate or Higher National Diploma in
Eleetrical Enginecring with endorsements in  Industrinl Or-
gonisation and Management and including Gt 8.1 or 02
level, or with endorsement in) Applied Heat and Applicd
Mecimnich', provided he has suitable practical experience in
mechanical engineering: or

(iii) City and Guilds Mechanical Engineering Techmicians  Full

Technological Certificate {(Part 111) which must include Plant
Maintenance and Works Service.

The successful applicant will also be responsible for building
maintenunce work with a small direet labour building scetion.

Salary scales, conditions of serviee and qualitications will be in
accordance with those laid down by the appropriate Whitley Council,

The successful applicant could be non-resident, but temporary
accommadation may be made available.

Applications, stating age and full personal particulurs, defails of
Iraining, qualifications and experience, and names and addresses of
ll}rec referees, to be sent to the Group Secretary, Moorhuven Hos-
pital, Jvybridge, South Devon by 16th November, 1968,

The post will be vacant by 1st June, 1969, owing to retirement,

BOARD OF MANAGEMENT FOR THE ORKNEY HOSPITALS

Assistunt  Engineer required to assist the Group Kagineer in the
vperation  and  maintenance  of  the cengincering  services of the
Orkney Hospitals, Applicants must have completed an apprenticeship
in echanical or electrical engineering and must hold an Ordinary
National  Certificate  in Fngineering  or  equivalent  approved
qualification,

Salary £975-£1,270. Apply in writing, before 18th November, 1968,
stating age and experience and giving the names of two referees to
:hc Group Secretary & Treasurer, Balfour Hospital, KIRKWALL,

Jrkney.

SOUTH WEST MIDDLESEX HOSPITAL MANAGEMENT
COMMITTEE
HOSPITAL ENGINEER
required at
West Middlesex Hospital, Isleworth

Consideration will be given to applicunts not possessing stipulated
gualifications. Salary scale for points range “24]1 and over™—£1,370-
£L,605 pa. plus £100 p.a. special responsibility allowance, plus £90
pa. London Weighting, Salary will be abated by £200 pa, if not
possessing recognised qualifications,

West Middlesex Hospital (964 bedded general hospital) bas o
modern hoiler house with fully automatic oil-fired boilers and a4 new
236 bedded Medical Department (‘race track® design with full air-
conditioning). This post offers exceptional variety of experience to
Engineers who are keen to progress to the higher posts in the Health
Service,

Application forms, together with further particulars, obtainable
trom and returnable to the Group Sceretary, South West Middlesex
Hospital Management Comumitiee, West Middlesex  Hospital, Isle-
warth, Middlesex, by 2nd December, 1968,

Salary scale £1,370 x 5 ine, to £1,605 pat. plus £100 p.a.
special responsihility allowance.,

The person appointed will be reguired to act tor the Group
Engineer over the whole range of his duties.

In accordance with H.M, (68) 14, applicants must bave
completed apprenticeship in electrical engineering and  have
acquired thorough practical training as appropriate to duties
and responsibilities of post. Must have wide experience in the
management of mechanical and electrical plant, particolarly
on a plunned hasis, Experience must include control of
maintenance staff, also preparation of maintenance estimales,
specifications and drawings.

Applicants must hold following gqualifications or approved
vguivalent:

DONCASTER HOSPITAL MANAGEMENT COMMITTEE

DEPUTY GROUP ENGINEER

H.N.C. or HNUD). in Flectrical Engineering with endorse-
ments in Industrial Organisation and Management and in-
cluding {ut 83 or 02 level, or with cndorsement in) Applied
Heat and Applicd Mechanics, pruvidud he has the necessary
practical experience in Mechanical Enginecring.

Temporary rented accommodiation will be available to sae-
cesstul applicant,

Full job description on request.

Applications stating gqualifications, age and experienee with
naumes and addresses of two referees (one technical) to Group
Secretury, Doncaster Royal Jufirmary, Doncaster within 7
days of publication of this advertisement,




reguited for a new Group of (wenty-one  hospitals, The
successfol candidate will be responsible for the engincering
services of all the hospitals administered by the Management
Committee und may ultimately also be responsible for the
engineering services of an Area Laundry and C.8.5.1),

Salary £2,050--£2,430 plus special responsibility allowances.,

New entrants to the Service commence ot the migimum of
the scale,

The successful applicant will be expected 6 take np dofy
on April Ist, 1969.

Applicants must have hud wide experience in the nnage-

WELSH HOSPITAL BOARD

GROUP ENGINEER

ment of mechanical and dlectrical engineering plant and must
huld the H.N.C., or H.N.DD, in Mechanical or Eleetrical
Engincering  with  endorsements or the City and  Guilds
Mechanical Engineering Technickins Full Technological Certi-
ficate (Part 11} which must include Plant Maintenance and
Works Service or an equivalent qulification approved by
the Minister of Heakbth,

Application forms (for which a sclf-nddressed fuolscap
envelope  should he sent) to the Seeretary, H.E., Welsh
Hospital Board, Temple of Peace and Health, Cathays Park,
Cardift within 14 days of appearance of advertisement,

Further particolars can be obtained from the Seerelary.

CARDIFF HOSPITAL MANAGEMENT COMMITTEE

Applications are _invited For the appointment of HOSPITAL
ENGINEER at the Prince of Wales Orthopaedic Hospital, Rhydlafar,
Nr. Curdiff. Applicants must have served an apprenticeship in
mechanical or electrical engineering, and have experience in manage-
ment of engineering services, preferably in the hospital service,
H.N.C. or Diploma in Mechanical or Electrical Engineeting with
specified endorse s essential, Salary seale £1,2T0—€1,500 poa.
plus £25 for special responsibilities, Bungalow availuble on  site,
Application form from Acting Group Secretary, Cardilt HM.C,,
44 Cuthedreal Road, Cardiff.

SUITFOLK MENTAL HOSPITALS MANAGEMENT
COMMITTEE
HOSPITAL ENGINEER
ST. AUDRY'S HOSPITAL, MELTON, WOODBRIDGE,
SUFFOLK
Applications are invited for this post from Engineers, qualilied in
accordance with Ministry of Health Regulations,
Salary Scale: €1,270 to £0L.504 per annum plus €75 Special
Responsibility Allowance.
Application forms and further details may be obtained from the
Sccretary, St. Audry’s Hospital, Melton, Woodbridge, Suffolk.
Closing date for applications is November 22nd, 1968,

LEEDS (A} GROUP HOSPITAL MANAGEMENT COMMITTEL
DErUTY GROUP ENGINEER

to act as Hospital Engineer at St. James's Hospital, Leeds (1,358
beds) und to he responsible to the Group Engincer, who is alse
based at the hospital. This is an attractive post as the hospital is
going through a major redevelopment by the addition of modern
buildings and associnted engineering services, There is a wide range
of plant and equipment and o system of planned preventive omain-
tenance is being wsed on all new work, Experience in management
of mechanical and  clectrical engineering plant and  control and
deployment of staff, vequired, Candidates with a recopnised ap-
prenticeship in mechanical or electricul engineering, and holding one
of the following or equivalent qualifications preferred, although
other applicants will be considered:—

H.N.C. or H.N.D. in Mechunical Engineering with endorsements
in Industrial Organisation and  Management and  Principles of
Electricity or Electro-Technology, if not a subject of the course,

H.N.C. or H.N.D, in Flectrical Engineering with endorsements
in Industrial Organisation and Management, including Applied Heat
and Applied Mechanies, provided he has suitable practical experience
in mecﬂanical cagineering.

Salary Scule £1,370-£1,605—i.c, Hospital Engincer 24} points and
over—plus £175 for special responsibility units as applies to the
Group Engincer.

Applications, stating age, gqualifications, experience, and names of
two referces, to Group Secretary, lecds (A) Group HMUC., St
James's Hospital, Loeds, 9,

NEW SOUTHGATE GROUP HOSPITAL. MANAGEMENT
COMMITTELE
2,300 heds—Psychiatric
ASSISTANT ENGINEER (MFECHANICAL) required in  the
Fngincering Department of this Group, Successiul applicant will he

responsible to the Group Engincer for operation of s hanic:
services and boiler plant in the Group. Applli):unts mus: 1;:113::{.1[]:;1‘:
Ull rhe'h'nlluwmg 'qunllhcatiuns: (2) O.N.C, Mechanical Engineering;
{f:)_M_lmstry of ‘Fransport Cerfificate of Competency Sccond Cliss
|_ |I:.|n(‘ludgs. an O.N.‘C. or OWND. lacrements will be given for
(ert‘am qlmllhcalm.n.\'. Sulary scale £975 rising to £1.270 per annum
Qlu.s Lnndqrg Weighting, A pplications, writing, fo the Gruuj;
Secretary, Friern Hospital, New Sounthgate, N.11,

SOUTH WEST MIDDLESEX HOSPITAL
MANAGEMENT COMMITTEE

ASSISTANT ENGINEER
required at
West Middlesex Hospital, Isteworth,

Salary .‘ufnlc £975-£1,270 p.aa. plus £90 p.a. London Weighting.
West  Middlesex Hu.spila_t[ {946 bedded generit hospital) has a
n;udcm hoiler house with fully autematic vil-fired boilers and @ new
21.6 !u_:ddyd Medical Depurtment (*racestrack’ design with full air-
ht:n;i‘::::;l:ulg). }'hls pcl;:t offers  exceptiopal variety of ¢ i
‘ngincers who are kee igghe 1
e aeers v een to progress (o the higher post
Application forins, topether with further particulurs, ohtai
) i N tainahle
from and retwrnahle to the Group Secretary, South Wci:.s't tl"\'l:dl:ll}tﬂﬂt
Hospital Management Commitice, West Middlesex Hospital, [sle-
worth, Middlesex, by 2nd December, 1968, T

SOUTHEND-on-SEA HOSPITAL MANAGEMENT COMMITTEE
Gencral Hospital, Rochford, ‘Essex.

Applications are invited for the post of Hospital 'Kngi
i : spital ‘Engineer to he
responsible to the Group Engineer for the wervices ; chif
General Hospital, Rochford, Fssex, © verviees at Rochford

Applicants must have completed un apprenticeship in mechanical
ur.c_leclrlt'al engineering, or have otherwise a thorough practical
tt:'autung a8 appropriste (o the duties and  vesponsibilities of the
st

Applicants must be suitably qualified in accordance wi

¢ . t ahl i H ance  with ]

terms of PT.B, circular 191 {(details may he obtuined on enquir‘vl")':
Salary scale 'Cl,37[l-£l,6!]5 plus a special responsibility  allowance
of £50, Additional gratuity pavable (max. 10 per cent of salary) for
hours worked over and above 38 per week., ’

Applications stating age, qualifications and experience

R : , LI d togethe
with the names of tiree referces, to be sent to thep(:mup !Sl‘l'lt.l..'llilll‘t':
Ruochford General Hopital, Rochford, Fssex by 15th Novemher, '

TOTTENHAM GROUP HOSPITAL MANAGEMENT
COMMITTER

 Applications are invited for the post of HOSPITAL ENGINEE
for ‘The Prince of Wales™s General Hospital, N.I5, :lrldNtltil}i::'
associated units,

Salary scule £1,385-£1.615. Extra Duty Allowance .
cent, Less £150 pa. il unqualified. ’ mee up o 10 per

Application form and_further purticelars sheet obtainahle 1
the Groop Secretary, Tottenham  Group Huspita:ll Ri“il‘rlill;.{l‘:ll:tf:l.:
Commitier, The Green, Totienham, N.1S.




The sccond stage of (he recomstruction of the Hospital,
costing approximately £13 million, will start in February 1969
and take about 3% yeurs to complete. Engineering services
comprise approximately 40 per cent of the contract,

A pplications are invited for the following posts:—

) DEPUTY SITE ELECTRICAL ENGINEER (one post)
uand
DEPUTY SITE MECHANICAL ENGINEER {(one post)
Salary scale £1,900-£2,185 including London Weighting,
Appointments will be made as soon as possible. Closing
date for upplications is the 28th November, 1968,
Applicants should have served an apprenticesIip and hold
the ON.C. in Mechanical or Electrical Engincering and

SITE INSPECTORATE
St. Thomas' Hospital, London, S.E.I.

have had o least five years experience a5 g site super-
visor for enginecring services of large buyildings,

(b} SITE INSPECTOR [Mechanical Engincering Services)
{(one post)
Salary scale £1,175-£1,568 including London Weighting.
An appoinlment will be made as soon as possitide after
the 1st Janwary, 1969. Clusing date for applications is
the 29th November, 1968,
Applicants should have served an apprenticeship and have
had at least five years experience sopervising mechanical
engineering site installations.

Farther defails and application forms may be obtained from

the Personnel Officer.

WEST SOMERSET GROUP HOSPITAL
MANAGEMENT COMMITTEE

Applications are invited for the post of GROUP ENGINEER
for the full range of mechanical, electrical and engineering services
and for building maintenance works.

The Group comprises twelve hospitals, wostly acute  general
hospitals, fotalling 1,697 beds, The Groop Headquarters, 3t which
the Groug Engincer is bused, is ut Musgrove Park Hospital, Taun-
ton and considerable Capital Development is currently being planned
at this hospital and the Fast Reach Hospital, Taunton.

The current salary scale for the post is £1,850 rising by annual
increments to £2,180 per annum plus a special responsibility allow-
ance of approximately £108, Car wser cxpenses paid in accurdance
with approved scales.

The post will become vacant through the promotion of the
present holder on the Ist December, 1968, and the person appointed
will be expected to live within a reasonable distance of the main
hospital. Removal expenses payable in accordance with regulutions.

Applicants must have completed an apprenticeship or_a thorough
practical training, and must have wide experience in the muanage-
ment of mechanical and electrical engineering plant and in the
contrel and employment of maintenance und operational statf,

They must alse possess one of the follewing qualiications, or

an  equivalent qualification  approved by the Ministry of Health
or Sceretary of State for Scotland 1 —

{a) Higher National Certificate or Higher National Digloma in
Mechanical Engineering with endorsements in Indwstrial Or-
ganisation ynd Management and Principles of Electricity or
Flectro-Technology, if this was not taken as a subject of the
COurse; or

(h) Higher National Certificate or Higher National Diploma in
Electrical Enginecring with e¢ndorsements in  Industrinl Or-
ganisation and Management and including (at S or 02
level, or with endorsement in) Applicd Heat and Applied
Mechanics, provided he has suwitable practieal experience in
mechanical engineering,

Applicants not possessing one of the above qualifications will be

considered but, if appointed, their salary scale will be abated.

Short listed applicunts will be given cvery opportunity of secing

what ibe job entails and suitably qualified intending applicants can,
by arrangement, visit the hospitals, Applicants secking further
information regarding the post are invited to write to the wndee-
menlioned, to whom applications showld be sobmitted, giving full
details of age, gualification and experience, and the names und
addresses of three referees, within 10 days from the appearance of
this advertisement,

R, F. LOVETY, Group Sceretary.
Musgrove Park Hospital, Vaunfon, Somerset,

MISCELLANEOUS

CIRCULATING PUMIPS and Steam Turbines, Complete units,
electric and steam, spares and service, TURNEY FURBINES Lid.,
67, Station Road, Harrow, Tel: 1355 and 3349,

GUILLOTINES. Revolutionary

“GABRO" machines provide

0 to 10G (12G Stainless) Capacity, straight and notching, to UN-
LIMITED, UNDISTORTED length for £60. Full details, GALR

BROS. (ENGINEEFRS) LTD.,

Sullficld 2157,

Smullficld, Horley. Surrey, Tel,:



NASH VACUUM AND COMPRESSED AIR SYSTEMS
FOR HOSPITALS AND LABORATORIES

non-pulsating

clean compressed
vacuum :

alr

BRITISH MADE

By NASH ENGINEERING GO. (Great Britain) LTD.

HEAD OFFICE: Hytor Works, Commerce Way, Purley Way, Croydon Telephone: Municipal 1041-5
NORTHERN OFFICE: Wilmslow House, Water Lane, Wilmslow, Cheshire Telephone: Wilmslow 22278/25753

Qur brilliant new

range of “square look”
quick-service water
boilers and counter sets —
which have attracted

so much attention

— provide all the advantages of advanced
functional design . .. more compact.
SQUARE DEAL! Write for full details.

FG320 Counter Set {gas heated) Higher output.
Lower price. 320 pints positively boiling

water per hour. Approved by Gas Council.

Also electrically-heated models.

JACKSON BOILERS LTD.
FULLERTON PARK, ELLAND ROAD, LEEDS 11.

J aCkson Tel: 76673/7

Area Sales Offices:
42 Lamb's Conduit Street, London WC1, Tel: 01-242 8215

@
25 Grange Road, Birmingham 14. Tel: 021-444 4722
Ol ers 218 West George Street, Glasgow C2, Tel: 041-221 3660

75 Ballytore Road, Rathfarnham, Dublin. Tel: 300558

[
- '@rm Member of the Catering Equipment Manufacturers” Association




and now theycan all have it!
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